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Professor Osborn in this work, but other duties interfered. The 
report, in its present condition, is largely the result of work done by 
Professor Osborn, under a special commission from the Department 
during the past winter. The chapter on remedies has been carefully 
read and revised by Dr. D. E. Salmon, chief of the Bureau of Animal 
Industry. The report will form an excellent text-book of the subject, 
and is a work which, in the opinion of the writer, should be in the 
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PREFATORY NOTE. 



The report herewitb submitted was originally planned in 1885 as a 
conjoint work with Dr. C. V. lliley, the intention bein*; that the writer 
should make a first draft of the matter, presenting the results of bis 
own studieSj and that the material should then be reviewed by Dr. 
Eiley to make such corrections and additions as the material in bis 
hands might permit. On this basis, manuscript was prepared aud 
transmitted to Washington at intervals uy) to 1890, but the numerous 
duties of Dr. Riley, especially his work for the Paris Exposition in 
1889, prevented his giving any attention to this matter, and in 1890, at 
his suggestion, the chapter on " Pediculi and Mallophaga," which had 
been my special study, was put in shape for the press and issued 
shortly after as Bulletin 7 of the series of Division Bulletins. The 
other matter was held in reserve, though receiving attention at times 
when other work permitted. 

After Dr. Riley's death his successor, Dr. Howard, found the writer's 
incompleted manuscripts and proposed that they should be revised, 
completed, brought up to date, and published — a proposition which I 
was very glad to accept, as it seemed after so much of my time had 
been given to this work while in the employ of the Division of Ento- 
mology it was but right tliat there should be some published results. 

In completing the work the original plan and scope lias been followed 
in most respects, but it has been found necessary, on account of the 
mass of material collected, to restrict the treatment of the species, 
giving si)ecial prominence only to those forms of interest to the Amer- 
ican stock breeder and poulterer, and especially in the bibliography to 
limit the titles. 

While a large number of the figures have been prepared expressly 
for this work, a number have been secured from other sources, and will 
be found duly credited in each instance. Of the original figures, 34, 
36, 50, 51, and 52 were prepared in the Division of Kntoniology; the 
others have been drawn by Miss Charlotte M. King, under my personal 
supervision. 

1 take this opportunity to acknowledge my indebtedness to Professor 

Riley for his interest and assistance in the inception and prei)aratiou of 

the report, and to Dr. M. Francis, Prof S. A. Forbes, Dr. A. S. Packard, 

Prof. Lawrence Brnner, Dr. A. Ilassall, Prof. »I. H. Comstock, IMr. C F. 

Baker, Mr. S. E. Oassino, and others who have kindly aided me with 

the use of cuts or with specimens for study. To Dr. L. O. Howard 1 

am under especial obligations for most valuable aid in the final revision 

and completion. He has taken great i)ains to furnish me references 

not otherwise at command and to provide illustrations. 

Herbert Osborn. 
lotca Agricultural College^ AmeSj Iowa. 
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INSECTS AFFECTING DOMESTIC ANIMALS. 



CHAPTER I. 

INTRODUCTION. 
DEFINITIONS AND ARRANGEMENT. 

The relations which insects bear to the other branches of the animal 
kingdom are of no little complexity, and the complete statement of 
these relations would require a leugthy discussion of definitions. 

In the present work it is intended to discuss particularly those 
insects which by direct attack upon domesticated animals render them- 
selves an injurious element to the stock breeder, poultry raiser, and 
keeper of various animals for pleasure or ])rofit. Naturally, reference 
must here and there be made to allied forms which may be of interest 
as affecting some related animals or as possible parasites of domestic 
animals in the future. 

Insects may affect domestic animals in a number of different ways; 
first, by occasional attack for the purpose of obtaining food ; second, 
by occasional attacks which simply give irritation to the animal, as in 
the case of certain species of flies; third, by living as parasites during 
part of their existence, as in bots; fourth, by living as parasites 
throughout their lifetime, as with the lice; and, fifth, by living as mess 
mates or scavengers upon the bodies of the animals without deriving 
nutriment from them, as, probably, some species of bird lice. 

In general, the insects affecting animals are termed parasites, but 
evidently this term would not be appropriate for all the forms above 
mentioned. It is by no means easy to give a definition which shall be 
l)roperly exclusive. 

We may say that a parasite is an animal which lives at the expense 
of another, but this would not include many species which are com- 
monly considered as parasites and which, while dependent upon a host 
«nnimal for existence, take nothing that is of value to the host. On 
the other hand, if we say the parasite is an animal dependent at some 
period of its life upon another for existence, we must include many 
forms which have none of the habits which we commonly associate 
with i^arasitism. 

Van Beneden has proposed three groups — parasites, messmates, and 
mutualists. In the first group are placed all those forms which feed 
upon the tissues of the host. In the second group are placed tha^^st. 
which simply take the food collected by the lio^t.»\i\3L\i ^^ \^»\.^<sssa2ssSs.'>i!^ 
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own substance. In the third group are placed those which simply ask 
protection or an opportunity to procure food in connection with, or to 
live upon cast-off portions or rejected matter from, the host. 

In later writings, many of which have appeared since the first writ- 
ing of this chapter, this grouping has been more or less modified, and 
a careful summary derived from the works of Leuckhart, Looss, Blanch - 
ard, Neumann, Railliet, and otliers is given by Dr. C. W, Stiles in the 
Proceedings of the Entomological Society of Washington. (Vol. Ill, 
p. 6.) This arrangement, in brief, is: 

A, Based on Symbiosis and food: (1) Mntualists; (2) CoinmenHalists; (3) True 
parasites; (4) Pseudoparasitea; (5) Spurious parasites. 

B. Based on position : (1) Ectoparasites; (2) Endoparasitos. 

0. Based upon the animal or plant : (1) Pliytoparasites: (a) in or upon animals; 
(6) in or upon plants; (2) Zoo-parasites: (c) in or upon animals; (d) in or upon 
plants. 

2). Based npon time : (1) Temporary parasites; (2) Stationary parawiUis: (a) Peri- 
odical parasites ; {h) Permanent parasites. 

E, Based upon adaptation or necessity: (1) P^acultative parasites; (2) Obli^tory 
parasites. 

F, Based upon the number of hosts: (1) Monoxeuous parasites; (2) ileteroxenoQB 
parasites. 

A careful examination of the subject will show that none of these 
groupings furnish a satisfactory basis for a systematic plan of treat- 
ment, in a work of this character at least, since we may have a number 
of these rdles assumed by the same insect at different periods of its 
existence or under different conditions. 

It has seemed, all things considered, the most feasible plan for this 
work to include all insects directly injurious to the animal economy, 
or directly associated with domestic animals, to take up the different 
species in their zoological order, so that similar forms may be treated 
together and repetition may be avoided, and to treat each species as 
fully as possible, giving its past history, extent of injury, habits, and 
life history, and finally methods of preventing or relieving its injuries. 

In order to furnisli a convenient key to the different species and 
enable the different forms occurring upon one animal to be seen 
together, a table has been arranged according to animals infested, 
constituting Chapter VIII. Then a chapter is devoted exclusively to a 
discussion of remedial measures, methods of prevention, and notice of 
animals which have parasites in common. 

The group of worms is excluded from this work, as it would too 
greatly extend it, and, moreover, the most, important species have 
received quite thorough treatment in veterinary works and special 
treatises which are available to those desiring information regarding 
them. Moreover, these parasites are less under the control of the 
breeder except in the way of prevention. 

In order to show more fully the relations of the parasitic species, a 
brief review of the classification of those included will be of assistance. 



INTRODUCTION. 11 

GROUPING OF PAEASITIO INSECTS. 

The group of insects taken in its wider sense or as usually given in 
the older text-books (the Tracheata of modern systems) includes all 
those animals having jointed bodies with jointed limbs and breathing 
by means of trachea or respiratory tubes distributed throughout the 
body. 

This main group is divided into four subgroups : The Hexapoda, or 
Insecta proper, including all the six-footed, winged forms; the Arach- 
nida, including the eight-footed forms, none of them winged or provided 
with antennae, and with the body not distinctly separated into head, 
thorax, and abdomen (spiders, mites, ticks, etc.) ; the Myi'iopoda, having 
elongate bodies and numerous legs (centipedes and millipedes); and 
the Malacopoda, containing a few species of worm-like forms confined 
to tropic al latitudes. 

Of these only the two former contain species to be considered in this 
connection, unless, indeed, reference be made to the centipedes, which, 
from their poisonous nature, may at times have an injurious effect on 
miui or domestic animals. 

The subgroup Hexapoda is divided into a number of orders, and the 
tendency among recent systematists is to increase the number of these 
orders so that from sixteen to nineteen are recognized in different sys- 
tematic arrangements. For the purpose of this work, we may enumerate 
nine groups which may be considered as equivalent in most cases to 
orders, though some of them, notably the Neuroptera and the Pseudo- 
neuroptera, include several of the orders recently established. 

These orders are the Hymenoptera (bees and wasps) ; the Lepidop- 
tera (butterflies and moths); the Diptera (flies and mosquitoes); the 
Ooleoptera (beetles); Ilemiptera (bugs and lice); the Orthoptera 
(crickets and grasshoppers); Pseudoneuroptera (dragon flies, May 
flies, etc.); the Neuroptera (shad flies, caddice flies, etc.); the Thy- 
sanura (si)ringtails). 

In the ftrst of these orders, Hymenoptera, no species parasitic on 
domestic animals occurs. Bees and wasps, by virtue of their stings, 
render themselves obnoxious to animals; but since their attacks are 
entirely in the way of self defense, and never in the form of parasitism, 
and as such attacks are not limited to any species either of insect or 
animal attacked, we deem it unnecessary to make further mention of 
the group. 

Of the Lepidoptera, no species attack the higher animals. The bee 
moths are sometimes very destructive in hives, but these will be found 
treated in works on the apiary. 

The order Diptera includes a number of families containing parasitic 
or semiparasitic species. The members of this order are distinguished 
by having only one pair of wings, the second pair being represented 
by rudiments called halteres, balancers, poisers, etc. The Oul\ft^^.5R. 
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include the mosquitoes which are notably irritating to a great number 
of domestic animals as well as to man. They are distinguished by the 
slender bodies and lancet-like mouth parts. 

The Simuliidae include the buffalo gnats, small, heavy- bodied insects, 
which, by their persistent attacks upon the eyes, ears, and other 
exposed parts of the bDdy, as well as by their painful and frequently 
poisonous bites, cause intense suffering and often death to their victims. 

The Tabanidae include the large horse flies. They have a very severe 
bite, and cause much discomfort to horses and cattle, and often to man 
as well. 

The (Estridae, or bot-flies, are truly parasitic during part of their life- 
time, occupying various localities — the stomach of the horse, the frontal 
sinus of the sheep, subcutaneous tissue of cattle, rabbits, etc., and the 
testes of squirrels. In the adult form they are two-winged insects, 
with rudimentary mouth parts, and simply deposit their eggs in proper 
places for the young to gain entrance to their hosts. In this form they 
may do much harm, however, by worrying animals in their efforts to 
accomplish the deposition of eggs. As larv.'e they live within the 
tissues of the host, passing from these to the ground to enter the pupal 
stage, and from this they issue in the adult form. 

The Muscidae, a large family, including such forms as the common 
house fly, the horn fly, and others, inchides a number of species that 
are of direct importance in their attacks upon domestic animals. In 
some cases it is the irritation or bite of the adult; in others, as with 
the screw-worm and blow-fly, the larva becomes the inimical form. 

The Hippoboscidic include the sheep ticks and the bird ticks. The 
latter have the wings common to the other flies; the former is wingless. 
They have mouth parts fitted for puncturing the skin and drawing up 
the liquid contents of the tissues. 

The l^ycteribiidae, or spider flies, are found only on bats, and are con- 
stant parasites. They are remarkable for their slender, spider like 
bodies. They deserve mention because of their peculiar structure and 
special adaptation to parasitic life, notwithtsanding that they are not 
found upon domesticated animals nor likely ever to be. 

The Pulicida?, or fleas, are now usually placed in a separate order — 
the Siphonaptera — though in some respects they show affinities to the 
Diptera. They occur on a number of difterent animals, confining them- 
selves in most cases to different species of hosts. They may live, how- 
ever, much of the time free from the host and the larvie develop inde- 
pendently of the host, though in many cases it must be that they are 
confined to the places occupied by the host. 

The Hemiptera are distinguished by having the mouth parts adapted 
for suction and the wings either membranous or with the basal half of 
the fore wings thickened and leathery. The order contains three sub- 
orders, the Heteroptera, Homoptera, and Parasita. The first includes 
thosehaving the fore wings thickened at base. In this division we have 
the bed-bugs and cone-nose, and in the family Belostomatidic insects 
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which prey upon young fish. The common Belostoma americanum and 
the Benacus griseus may i)rove at times quite destructive in this man- 
ner, and if tish culture should become an important industry for the 
utilization of ponds and streams, and such species as the carp be kept 
in a state of practical domestication, such insects might be thought 
to come within the scope of our work. The adult insect is strongly 
attracted by electric lights, and in many localities has received the 
name of '' electric-light bug." Not iufreciueutly curious observers are 
made to sufter from the punctures of its powerful beak. Should the 
species require practical attention its gathering at lights coukl beiaade 
the basis of effective measures for its reduction. At present it need 
not be considered as requiring notice in a work of the scoi)e assigned 
to this paper. 

In the homopterous division of the llemix)tera no species are known 
to be of importance lU this connection. 

The suborder Parasita includes the families Polycteuidie and l*edi- 
culida^ the hitter of which only is of consequence as affecting domestic 
animals. These are degraded, wingless forms occurring on nearly all 
species of mammals, and may be considered as the most truly parasitic 
of any of the forms we shall consider, their whole existence being con- 
fined to and dependent upon a certain host. 

The group of Mallophaga, including the bird lice, has been of some- 
what doubtful position, but at present authors are generally agreed that 
they have their affinities with the Pseudoneuroptera, in which group 
they naturally fall near the family Psocidie, which includes the ftiinute 
book lice so common in books, herbariums, insect collections, etc. The 
group is well marked, though somewhat aberrant, doubtless a result of 
the very distinct parasitic; habit of all the species. It is unnecessary 
to go into a discussion of its zoological i)osition here. The species are 
all entirely wingless and may be easily distinguished from the Pedi- 
culida3 by their biting mouth-parts, the jaws being well developed. 
They are all confined to warm-blooded animals, birds and mammals, 
by far the greater number being parasitic on birds. 

The group contains two well-marked families,^ quite easily separated 
by the structure of the feet. The Philopteridai having but very short 
tarsi and being unable to travel rapidly, while the Liotheidic have well- 
developed tarsi and run with great rajMdity and ease. 

The Neuroptera proper, which is divisible into several orders, does 
not contain any species that are to be counted among the insects 
affecting domestic animals directly. 

The Thysanura, including the little spring tails, would scarcely seem 
likely to present any parasitic forms; but Mc^gnin^ has described a 
species, Podurhijypus 2>ityriasiciis^ as aff'ecting horses parasitically. 

The Arachnida are for the most part readily separated from the 



^ Kellogg, in his " New Mallox^haga," proposes a new family arrangement, making a 
family Trichodectidic for maminaliaii ]>bilopterid8. 
2 Les Parasites and les Maladies Parasitairea, \>. 104.. 
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insects proper by the presence of four pairs of legs and are represented 
by the familiar spiders, ticks, mites, scorpions, etc. The parasitic 
forms, however, are included in the order Acarina, and in this order 
are confined to the families Tronibidiidae, Gamasidaj, Ixodidai, and 
Acaridae, the latter including the specially parasitic subfamily Sarcop- 
tinic. The first family can scarcely be called parasitic, the species 
living on vegetation, but occasionally attaching themselves to animals 
and causing intense suffering. The Ixodidai also breed upon vegeta- 
tion, but depend upon attaching themselves to mammals in the later 
stages of their development, and with some, at least, this seems essen- 
tial in the maturity of the reproductive organs, especially the develop- 
ment of the eggs. However, certain spec^ies will be found to infest 
regularly certain species of mammals, those infesting cattle, rabbits, 
squirrels, etc., each adhering as a rule to its parti(*ular species of host. 
Some of these reach a considerable size, as the dog tick, one-half inch 
or so in length, when fully extended with eggs. 

The Acaridse are very minute mites which produce itch, scab, 
mange, etc., some of them living on the surface of the skin and others 
burrowing within it. 

LIFE HISTORIES OF PARASITES IN GENERAL. 

In their general life history, many of the parasitic insects travel 
nearly identical courses, owing to the similarity of the conditions 
under which they live. But when we consider the semiparasitic forms 
and free species we meet a great variety of habit. 

The mosquitoes, horse-flies, and buffalo gnats are troublesome to ani- 
mals only in the adult stage, their early stages, except in the case of 
the flesh-flies living in wounds, or of the bots, being passed in an entirely 
different manner. The mosquitoes, as is well known, live in water as 
" higglers, '^ then become pupae, still aquatic, then issue in the full- winged 
form, in which stage they make their attacks upon the higher animals 
and finally deposit their eggs on the surface of water. The horse-flies 
pursue a very similar round of life, but require a much longer time for 
the various stages of development. 

The bot-flies, on the contrary, as already hinted, do all their injurious 
work, except that resulting from fright, in the larval form, at this time 
being parasitic within the host animal. The pupie and adults are 
incapable of harm in themselves. It must be stated, however, that 
the adults are a serious annoyance on account of the terror which they 
inspire in horses, sheep, and cattle when hovering about them to deposit 
their eggs. Whether this terror is due to an instinctive knowledge on 
the part of the animal as to the injurious nature of the insects, as has 
been argued by some, or whether because of their resemblance to bees 
or wasps, or horse-flies, which experience has taught to be capable of 
causing pain, we can not pretend to say with assurance. Certainly, the 
effect of such fright is anything but desirable, except as it serves to 
protect, in some degree, the terrified beast. 
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Fleas propagate in the dust of dwellings, in the litter of the resorts 
of the animals they infest, or attached to the hair of animals. 

Sheep ticks ai)d bat ticks have acquired a remarkably specialized 
mode of reproduction as a consequence of their parasitic habits, which 
must be dealt with in detail in discussing that particular group. 

All of the different kinds of suctorial lice pass through the succes- 
sive stages of growth upon the particular animals they infest. The 
eggs, commonly called "nits,'' are attached to the hair of the host and 
hatch into young lice which resemble closely the adults, differing only 
in size and in the hardness of certain parts. The rate of propagation 
and the time involved in passing through the different stages have 
been determined for but one species, and that under conditions which 
make it uncertain as a basis for calculating possible rate of increase 
even for that species. Much less can it be taken as a basis of measure 
for the development of other species. 

We know, however, that the rate of increase is at times very great. 
Frequently an animal when first observed is so thickly covered with 
vermin that the owner thinks they must have come by some other than 
the ordinary means of reproduction. The lice are frequently found in 
greatest numbers in the spring of the year, but it is quite doubtfdl 
whether this is due to increased rapidity of reproduction in the winter 
season. It seems most likely that the reproduction is more rapid dur- 
ing summer, but the animals are then in a thriving condition, con- 
stantly in the open air, and by their own efforts keep the lice from 
making such headway as to produce noticeable results. During winter, 
however, one or two generations even, from the numerous flock present 
when the animals are housed, furnishes such numbers that their pres- 
ence tells upon the economy of the animal and it is no longer able to 
contend with its foes. The result is loss of hair, poor condition, reduced 
vitality, and, finally, unless active measures are adopted for its relief, a 
fatal result. 

The life history of the bird lice is very similar to that of the sucto- 
rial forms. Eggs are attached to hairs or feathers and the young, con- 
stantly resident upon the host, grow by easy stages to the adult form. 
Observations on the period rec^uired for the incubation of th<», egg have 
shown that for one species, Xltzschia pulicaria^ the time from deposition 
to hatching is from fifteen to twenty days. The rate of increase is 
apparently here less rapid than for the suctorial species, but still rapid 
enough in some species, as, for instance, the cattle and horse lice, to 
prove very troublesome to their hosts. 

The mites, ticks, mange insects, etc., travel similar cycles of life 
wherever they are confined to the host throughout life; but for the 
harvest mites and ticks, which develop for a time on vegetation, the 
eggs are usually deposited loosely on the animal or upon vegetation and 
admit of the young obtaining a portion of their growth before attach- 
ing themselves to an animal host. The young resemble the adults in 
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general outline, but it is a geueral rule that they have but three pairs 
of legs, whereas the adults as a rule have four. When gorged with 
blood the adults may become distorted in shape, when the resemblance 
to the young becomes less marked. 

ORIGIN OF THE PARASITIC HABIT. 

The problems of the origin of parasites, or the adaptation of certain 
forms to a parasitic life, are among the most interesting met with in 
biological investigation, but we can suggest merely some of them here. 

It may be said from the biological standpoint that all i)arasites have 
been derived primarily from nonparasitic forms — a proposition which 
is supj>orted by innumerable facts in their morphology and embryology, 
and which may also be argued deductively. Since many species are 
confined absolutely to certain animals as hosts, it is evident that they 
could not have existed as parasites upon such species at least before 
the occurrence of the host. Unless, therefore, we claim an independent 
origin for them subsequent to the origin of the host we must allow an 
adaptation from some free-living species or from a parasitic S].)ecie8 
on some other host, and following tliis back for its origin, we must 
ultimately arrive at a free form as the source. 

In many cases the line of evolution is very apparent, as, for instance, 
the grailation between com])aratively free and fixed Mallox)haga, 
Acarida3, Pulicidic, etc. 

RESULTS OF PARASITISM. 

It is also interesting to inciuire as to the etfect of the parasitic life 
upon the parasite itself. 

The natural tendency of an animal once staited in the direction of 
parasitism will be to become more and more parasitic in habit, and 
with this habit a greater and greater specialization of parts with 
reference to tins habit will be observed. The disuse of certain organs, 
as wings for tlight and feet for ordinary locomotion, results in reduction 
or modification of these organs, and hence we find almost invariably 
that parasitic species are wingless, and that they have the feet adapted 
si)ecially for locomotion among the hairs or feathers of the hosts. This 
adai)tation is often looked upon as degradation ; but it seems to me 
preferable to consider it as a limitation in certain directions with 
specialization of certain organs. We consider the foot of the horse 
highly specialized, and we must admit that the animal is limited in its 
use, as it can not climb trees, but we do not call the horse degraded. 

It is true that the limitations for many parasites are so great that 
they are absolutely dependent upon certain hosts, and the presence of 
certain conditions for their existence — there is reduction or degradation 
of certain organs, but progressive specialization of those organs which 
remain functional. Often such specialization assumes a parallel char- 
" *'ter in widely divergent groups, as the clasping organs developed in 
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pecliculids, mallophagids, liippoboscids, and sarcoptids. In other cases 
the same effect is attained by a different process, as the flattening of 
the body vertically in lleas and horizontally in most other permanent 
parasites. Modifications of the mouth-parts, eyes, and antenndB are 
very great, and furnish most striking examples of the modification of 
structures for adaptation to special conditions. 

DISTRIBUTION OF PARASITES. 

With reference to all of the more strictly parasitic forms, we may say 
that each group of animals has its particular forms of parasites and that 
each species of bird or mammal may be said to have its particular 
parasite fauna, while each parasite has its special limit of host species. 

Considering only the forms affecting birds and mammals, we find the 
CEstridai confined to mammals, and of mammals the genus Dermatobia 
to Primates and Carnivora, Gastrophilus to Equidae, Hypoderma to 
ruminant ungulates, CEstrus to Ovidjc, and Outerebra to rodents. 

Hippoboscidtc are confined to certain families of birds and mammals — 
Olfersia to raptores, Lipoptena alternates between birds of the grouse 
family and mammals of the deer family, Melophagus is confined to sheep, 
Hippobosca occurs on the horse, and Ornithomyia occurs on various 
birds. 

The l^ediculidic are all confined to mammals — Pediculus to man, 
Pedicinus to monkeys, Iltematopiuus to Carnivora, Ungulata, and 
Rodentia, Echinophthirius to Pinnipedia, H^ematomyzus to the ele- 
phants, and Hjematopinoides to Geomys. 

The Mallophaga are all confined to birds or mammals and with the 
exception of Trichodectes and Gyropus, which occur on mammals, all are 
confined to birds, Trichodectes affect Carnivora, Ungulata, and Roden- 
tia, while Gyropus is confined to the guinea pig. The genera confined 
to birds have a (j[uite varied distribution among the different groups, 
the same genus freciuently having representatives in widely different 
families of birds, while any one species of bird may harbor a number of 
species in several different genera. Moreover, each species of Mallo- 
phaga favors some particular region of its host, certain species occur- 
ring on the wings, others on the breast and others on the neck and head. 

Z'he Pulicidai affect both birds and mammals, and while less strictly 
limited than the lice, have usually definite range of hosts. Sarcopsylla 
has one species affecting mammals and another affecting fowls. Pulex 
contains species affecting both birds and mammals. Typhlopsylla 
occurs mainly on Rodentia and Insectivora. 

The Sarcoptidic and Linguatulidte, which are the only permanent 
parasites among the arachnids, have definite hosts and usually little 
range of host forms. The genera occurring on birds do not ordinarily 
contain species affecting mammals, and, on the other hand, the genera 
occurring normally on mammals do not present avian parasites. The 
Linguatulidjc present a case of migratory parasites, the species bein^ 
4653— No. 6 2 
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dependent upon two hosts, between whicli they alternate for particular 
stages of existence. 

As regards the animals infested little need be said. For the domes- 
ticated species of mammals, cattle evidently support the largest number 
of species of external parasites and the horse the greatest number of 
internal parasitic insects, while the hog has the least. 

Of the birds, honors are about even between the hen and the pigeon. 
The turkey is somewhat more exempt. 

EFFECTS OF PARASITES ON THE HOST. 

The effects of parasites, or the presence of noxious insects upon the 
animal economy, may be considered under three heads: A, As direct 
agents of loss to the animal economy. B. As carriers of contagious 
or infectious diseases. C. As carriers of other forms of parasites. 

Under the first head we must consider (1) the effect produced by the 
extraction of certain portions of the nutritive fluids of the body, (2) 
the loss of vitality due to the production of sores, obstruction of vital 
functions by pressure or clogging and formation ot scales, ulcers, etc., 
by the presence of the parasites, (3) the loss of energy due to irritation, 
worrying, and fretting of the animal. 

For the first part it may be argued that the nutriment extracted is 
so infinitesimally small that it is not worthy of notice; but observe 
the amount one mosquito or louse is capable of holding, then multiply 
this by the thousands that may infest a single animal, then reflect that 
the substance they extract is already passed through the slow process 
of preparation for use by the tissues, and it will be seen that this drain 
is not insignificant. If left in the animal it would go to the formation 
of flesh, the laying on of fat, or the strengthening of nerve. 

This loss, however, may not be so important as the loss from degen- 
eration of tissue manifested in sores, ulcers, scabs, mange, etc., which 
make a heavy drain on the vitality of the animal and prevent the 
normal action of the skin, these in turn causing excessive irritation, 
uneasiness, and other derangements of the animal economy. Indeed, 
the occurrence of these conditions may be looked upon in many cases 
as the result of lack of nutrition of the affected parts due to the drain 
by the parasite. 

The irritation of the presence of insects or their attacks upon som^ 
sensitive part of the animal is often of the greatest injury. To a nerv- 
ous horse the uneasiness caused by the buzzing of the mosquitoes or 
flies is worse than the actual bites or loss of blood, while the intense 
irritation of buffalo -gnats in the eyes and nostrils, aside from their 
bites, is productive of the greatest distress. Doubtless much of the 
injury caused by lice is due to the irritation of their presence rather 
than to the loss from their eating. Especially is this true of the biting 
and running lice which feed upon the e])idermal scales, hairs, and 
feathers, of little or no value to the host animal. Indeed, Van Beneden 
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claims that these are not parasites, but mutualists, and are rather 
of advantage than otherwise to the liost, since they clean up the cast- 
off matter. I must differ, however, from the learned author in this 
opinion, since the presence of these lice and the irritation of their 
movements is plainly evidenced by the animals in their sometimes 
frantic efforts to rid themselves of the pests. 

The scratching of horses and cattle against posts, rails, etc., the 
dusting of chickens in ashes or road dust, and, finally, the effects to be 
observed in the weakeliing of calves, colts, etc., infested by these pests 
settles the question of their damaging effects, to my mind, decidedly in 
the affirmative. 

As carriers of contagious or infectious diseases, the insects which 
attack domestic animals present an important subject for study, 
especially so since the increase of our knowlrdge regarding such dis- 
eases and their origin in the multiplication of micro-organisms. As 
yet comparatively little is known upon this point, but enough to show 
that it is deserving of greater attention than it has as yet received. 

It has been shown that elephantiasis is due to germs carried by mos- 
quitoes and it seems not improbable that other diseases may be carried 
by this same universal pest. The mosquito partially filled with the 
blood of one animal suffering from some infectious disease, alighting 
upon the body of another and inserting its already wet beak, may 
transfer with it germs of the disease as well as its own subtle poison, 
more likely still if it be crushed and the blood with which it is filled is 
spread over the pierced tissue. Since the above was written the fol- 
lowing item in Psyche, Vol. V, page 24, has appeared and is so much 
to the point that we insert it here: 

Insects as authors of epideniics. — Dr. R. L. Maddox, in a paper read before the Royal 
Microscopical Society, details the results of further exi)erinieut8 in feo<ling insects, 
especially the common blow-fly, on the coniina bacillus. His observations include a 
large number of microscopical determinations. The results of all his investigations 
lead him to believe that the comma bacillus from cultures can pass in a living state 
through the digestive tubes of some insects, and, through this fact, that such insects 
are likely to become an important means of distributing disease, especially to ani- 
mals that feed upon them. This is in Jiccordance Avitli the views of Dr. Grossi, that 
** insects, especially flies, may be considered as veritable authors of epidemics and 
agents in infectious maladies." (Scientific American, December 18, 1886.) 

Surgeon-General Sir William Moore (Medical ^lagazine, July, 1893) 
regards the dissemination of disease by flieb as a matter looked upon 
with too much indifference, and instances an epidemic of anthrax 
which was spread by flies which had covered a carcass of a dog 
thrown into a ditch in Cortal. He quotes the experiments of Lawt- 
schenks with flies and cholera germs, and observes that it is worth 
noticing, in that in India it is during the time and season of the 
greatest prevalence of cholera that flies most abound. The possi- 
bility of flies carrying the organisms of typhoid fever and phthisis is 
suggested, and the belief is expressed that leprosy is often conveyed 
by flies, which appear to be particularly fond of leprous sores^ aiL^\k!iR> 
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the losses they occasion until some of the animals are so seriously 
afiected as to lose flesh or be threatened with death. In the meantime 
the loss must have been very great, since all of the animals must have 
been fed sufficiently to provide for the parasites, and also to keep up 
the increased vitality of the animal to meet the demands made by the 
presence of an irritating agent. 

For actual statistics we must confine ourselves to instances where 
the presence of the parasites has resulted in the actual death of 
numbers of animals, or to a recognizable loss or depreciation on the 
animals or some product from them. These must naturally fail to pre- 
sent the whole truth, since isolated cases of the same kind will gen- 
erally fail to be recorded. 

Murray cites Delafond and Bourgignon as authority for the state- 
ment that in the valley of Prattigau, in the Grisons, Switzerland, in 
the years 1851, 1852, and 1853, out of u])ward of 2,500 goats, the half 
were attacked and 500 died from effects of the parasitic mite, Symhiotes 
ho vis. 

lleference to the sections on buflfalo-gniits and bot- flies will show 
some instances where more or less definite figures can be cited as to the 
losses to stock industries from the attacks of injurious insects. It will 
suffice to mention here that the loss in a single county of Tennessee 
from buffalo- gnats in the one year 1874 was estimated at $500,000, and 
similar losses have occurred in many different years and over large 
tracts of the lower Mississippi Valley. Or we may cite the estimated 
loss in the United States due to one single species of bot-fly, $50,000,000, 
a species, moreover, which could be exterminated more certainly and 
quickly than any other with which we are acquainted. 

POPULAR NOTIONS ABOUT PARASITES. 

There are certain widespread notions regarding the presence of par- 
asites or vermin on stock, and it may be in place to call attention to 
one or two of them here. 

One of these is that only poor or weak animals are infested, and that 
of animals otherwise similar they will attack lean rather than fat ones. 
It may be quite frequently the case that animals noticed as ^' lousy" 
are the weak ones of the herd, but it should be remembered that the 
lice seldom attract attention until they become so numerous that their 
effects on the animal may be the real cause of its poor condition. It 
can not, certainly, be the case that they select only the we.ak and lean, 
for we have found lice in very fair numbers on animals in apparently as 
good condition as any others in the herd, including those upon which 
no lice at all could be found. It is true that certain animals in the 
herd may remain entirely free from lice, even when others in the same 
herd are badly infested, but that this is due purely to their being fat 
or in excellent health seems open to much doubt. 

Another idea is that white cattle are infested rather than d-jctV 
ones, an idea which we have heard most em\>ViS5b\i\viVsXN.^ \>.\i^^^>^^ ^»syx 
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stocikmeii familiar with the subject. We Lave not had opportnnity to 
[>ersi>iially examine a sufficient number of lierds and compare tbe ratio 
of infestation among lattle of different colors to satisfy ourselves that 
there can be much of truth in it. 

In one herd examined with some <*are the Ilolstein cattle were more 
generally affe^ited than those of other breeds, but these had a pre- 
[Kmclerance of black in their color, and on this account the "nits^ were 
especially conspicuous. In the same herd, however, one red heifer was 
quite as ba<lly infested perhai)s as any of tlie others. 

It is not always safe, however, to set aside the conclusions of experi- 
enced men in any bran(!h of industry, however little foundation they 
may seem to have from a logical standiK>int; and if these ideas prove 
U) be supported by fact, we will no doubt in time learn the reason for 
such selections on the part of the parasites. It is, in fact, a point of 
rather general observation that in the human family mosquitoes, flies, 
and other insects will appear to sele(;t certain individuals in preference 
to others, which we may consider as due to some peculiar condition of 
the skin or its secretions. Flies seem to take particular pains to settle 
on the exposed parts of sick i)eople, and lice, itch mites, etc., if certain 
obs(irvatioiis and records are to be accepted, show a decided tendency 
to infest certain persons and to be either unable or unwilling to harbor 
uiw>n others. Oertain peojde exhibit much greater susceptibility to 
such attjicks than others, and with the harvest mites or *' chiggers " this 
amounts to practical immunity from attack by some when, nnder 
similar conditions, others are most seriously troubled. Whether this 
is due tf> some condition of* the skin that attracts in one case and 
repeals in the other, or simply that in one case there is particulai* sensi- 
tiveness, while in the other there is not, the effect on the persons is in 
one case the extreme of irritation and in the other freedom from it. If 
similar conditions exist among the lower animals, we may suppose the 
attractive inHuence of conditions of the skin m certain animals — and 
this in annuals of unhealthy action of the skin — might act as a positive 
influence. As far, however, as difference in color is concerned, unless 
this is associated with some very constant difference in conditions of 
the skin (such as thickness, density of the hair or diameter of the 
individual hairs, or in the secretions; better suited to the clasping, pro- 
tection, or subsistence of the lice, there would seem to be slight founda- 
tion for the influence in selection. 

The fact that lice infesting one species of bird or mammal are in 
many cases incapable of existing upon the bodies of other species has 
doubtless a foundation in difference of the skin or its secretions or in 
the size of the hair. The thickness of the skin varies greatly in differ- 
ent animals, and consequently the proboscis of a species adapted to 
some thin-skinned species might be entirely incapable of reaching the 
capillaries from which its food supply must be drawn in a species 
having a thicker skin. The secretions of the integumentary glands 
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are doubtless of very diflferent nature in different species, or, as already 
hinted, of the same species under different conditions. This might be 
a suflBcient repellant influence simply from the difference in odor, a 
difference we know to exist in different animals, or, for the species 
feeding upon the scales or excreted matter on the skin, a difference in 
the material making it unsuited to them for food. We must remember 
that the parasites have become adapted to certain species of animals 
through a long course of evolution and differ almost as much in their 
characteristics and necessities as the animals upon which they live. It 
may be worthy of note, in passing, that the most odorous of animals are 
comparatively free from parasites. The skunk,^ for example, has never 
been credited with harboring lice but in a single case, and this one 
(Goniodes mephitidis Pack.), once reported, if correctly referred to Goni- 
odes, has much of doubt in it, since all species of this genus are strictly 
bird parasites, and the specimen described may have been an accidental 
visitor on the skunk derived from some bird which had served it for 
food. 

To the practical stock breeder all these questions are simply subsid- 
iary to the one of how to contend with these various pests, and especially 
those which cause a serious loss. 

In general, it is most important for him to know to what extent a 
certain insect is capable of doing injury, the time and mode of its 
attack, the animals it may affect, and the best methods to adopt for the 
prevention or check of the injury. 

While in some of the insects to be discussed here the different stages 
of their existence appear to have little to reveal concerning the methods 
of treatment, there are others which we can hope to deal with only 
from a thorough knowledge of all steps in their development as a foun- 
dation. We hope the reader who has any desire to make use of such 
knowledge will have patience with those parts which may seem to him 
unnecessary details, remembering that it is often in some minor detail 
of existence, apparently of slightest importance, that we find the clew 
to successful warfare with a serious pest. 

Much annoyance may be saved in some cases by a knowledge of the 
animals to which certain species of parasites are confined, both by pre- 
venting infection among those to which a certain parasite is common, 
and by avoiding the trouble of unnecessary restrictions in case the para- 
site can not occur on two or more animals which it is convenient to 
allow a common pasture, corral, or stable. The list of parasites arranged 
according to host animals. Chapter VIII, which has been i)repared witl* 
care from all accessible records concerning such species, will form a 
ready means of determining such questions without having to spend 
time in reading through the body of the work to find it. 

The subject of remedies and preventive measures is treated fully 



' We include elsewhere descriptiou of a louse, Trichodectea mephitidia, thai has been 
found in abundance on the skunk. 
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in a separate chapter, and we wish here only to allude in the briefest 
manner to a few general principles which should be kept in mind in all 
cases of insect attack upon domestic animals. 

As with many other insects, it is frequently much easier to prevent 
than to remedy^ and if careful attention is given to the matter the 
stock breeder may, for many of the pests here enumerated, gain for his 
iierds practical immunity, even if other herds in the vicinity are 
infested. This is true for all species that are incapable of flight, or that 
depend for distribution on the direct association of infested animals 
with those that are free, or that, by attaching themselves to posts, rails, 
etc., where animals rub themselves, may be transferred from one to 
another. Prevention is also the most important measure with the 
internal parasites, bots, etc., which are with difficulty reached when 
lodged. With many others, however, such as mosquitoes, flies, ticks, 
etc., and with lice, mites, etc., if they have gained a foothold, direct 
treatment is absolutely essential. Here there is necessity for Examina- 
tion of the conditions and adoption of one of two forms of treatment, 
according to the circumstances. The first, repellant, where, as with 
mosquitoes, flies, etc., it is possible to drive the insects from any par- 
ticular animal by mechanical devices or by use of repelling odors. The 
second, destructive^ where it is necessary by use of substances fatal to 
the parasite to cause its death. In all of these there is choice among a 
number of fairly successful measures, each of which may have some 
particular advantage under certain circumstances. For example, dips 
and washes, which may be safe enough in hot weather, may be unde- 
sirable in winter. On this account it has seemed that some method of 
fumigation might prove of value, and experiments in this line have been 
made which show that it can be used efibctively. The time required, 
however, to do this makes other methods still preferable. Doubtless 
some improvements in details of application may much facilitate treat- 
ment in this manner, and we would (^all attention to the subject dis- 
cussed more fully in Chapter Vll. 



CHAPTER II. 

DIPTERA. 

Mosquitoes, Gnats, Flies, and Ticks. 

The insects of this group are readily distinguished by their having 
only one pair of wings, the second pair, common to other insects, being 
represented by a pair of rudiments or modified structures called 
halteres or balancers. In. many of the parasitic forms, however, the 
wings are entirely wanting, as in the sheep-tick, spider fiy, etc. They 
have suctorial mouth parts, and, in the forms attacking the various 
animals, these parts become readily adapted to penetrating the skin to 
reach the small bloodvessels. 

The larvae are fleshy grubs or maggots, or slender worms, adai)ted in 
the different families to widely different conditions of existence, but in 
nearly all cases requiring some degree of moisture. In this respect 
they range all the way from the entirely aquatic mos^puto hirvjr to the 
forms which mature in comparatively dry situations in earth or even 
upon plants. 

The pupa3 are in some cases formed by the simple contraction and 
hardening of the larval skin and in disclosing the imago may either 
split on the dorsal surface or in a circular manner so that a cap is 
separated from the head end, leaving a round aperture through which 
the adult emerges. 

While comparatively few are ])arasites in tlu^ strictest sense, the 
group includes many of the most troublesome of the insect enemies of 
live stock, as will be recognized in the discussion of particular species. 

Familv CTJLIOID.K. 
(]M[oscpiito<>s, rTii.its, c>tc.) 

The members of this family are slender-bodied, delicate insects with 
gauzy wings, the veins of which bear minute scales. The mouth parts 
are provided with lancet-like piercing* mandibles which, in the females, 
are capable of inflicting a severe bite. 

The larvje in those species whose life history has been traced are 
aquatic, and this may doubtless be considered as the usual habit for 
the family; but it is very probable that many species \)as»^ ^Jxt^^sv^!^ 
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their traiiafonnations in moist places, nnder grass, etc., and perhaps 
even in tolerably dry situationi^. Otherwise it is difficult to account 
for the swaruis of the adults in localities reinot« from water or low land. 




The life history has been often Topeatcd in works on natural history 
and it is unnecessary to give it in detail hero. It may, however, 
lowable to give a brief stateincnt of the Beneral course. 
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Eggs are deposited in small boat-shaped inivsses and the larvie hatch- 
ing from these escape into the water. They move about by a Jerky 
motion, often ascending to the surface to obtain a fresh supply of air 
which i» taken through a slender tube at the caudal end (lig. 2). The 
pupa; are also active and move about in the water during their brief 
existence in this form, rising to the surface for air, which is taken 
through a spiracle near the liead When the insect is ready to emerge 
the pupa rests at the surface with the dorsal faee slightly out of the 
water, the case splits and the mosquito draws out first the front legs 







which are placed on the water to serve as support while tlie rest of the 
body is withdrawn. The wings expand very (juickly and the iuseet 
flies away. 

About one Imndred and fifty species of this family have been 
described, and of these over thirty belong to North America. They 
are mostly divided among the genera Oalex, Anopheles, and Oorethra, 
the majority, however, twenty -seven accreditetl species, being included 
in the genus Calex. Tliese may be coosidered as mosci,alt««». Tgc«v*x, 
and all oar most annoying forms. 
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Their aggravating habits have been recognized by describers in such 
significant names as molestxin^ pungenSj punctorj danmosus^ excitans^ 
excruciansj impatiens, impJacahilis^ provocans, etc., which may be taken 
as indicating that even a naturalist is capable of harboring resentment. 

Of the American species, Culex pungens has been studied in tlie Divi- 
sion of Entomology, and Dr. Howard has published in Circular No. 13, 
second series, a brief statement of its life history, being a condensed 
statement of a fuller article published in Bulletin No. 4, of this series. 

The following quotation, however, with the beautiful figures which 
have been kindly placed at my disi)Osal for this paper, will serve to 
give a clear idea of the habits upon which remedial measures must be 
based : 

Tli(^ following Btatement concerning the life history of these insects is based npon 
a series of observations made in this Division npon the development of two summer 
generations of Culex pungens, one of our commonest and most widesprefid species. 
The writer lias seen specimens of tbis insect from New Ilampsbire, Massachusetts, 
New York, Maryland, District of Columbia, Illinois, Minnesota, Kentucky, Nebraska, 
Louisiana, Georgia, and the Island of Jamaica, West Indies. No doubt it is also 
abnnd<ant in New Jersey. 

Egg laying takes place at night. The eggs are deposited in boat-shaped masses 
on the surface of the water, the number varying from 200 to 400 in each mass. The 
eggs may batch in sixteen hours. The larvie livi^ beneath the surface of the water, 
coming to the top at frequent intervals to breathe. The larval state may be com- 
pleted in seven days; the pupal state may last only twenty-four hours. An entire 
generation in summer time, then, may be completed in ten days. This length of 
time, however, may be almost indefinitely enlarged if the weather be cool. There 
are, therefore, many generations in the course of a season, and the insect may breed 
successfully in a more or less transient surface pool of water. 

Mosquitoes hibernate in the adult condition in cellars and outhouses and under 
all sorts of shelter. The degree of cold makes no diflt'ercuce in successful hiberna- 
tion ; mosquitoes are abundant in the arctic regions. 

PREVENTION AND REMEDY. 

That cattle and horses suffer a great amount of pain, and that there 
is actual loss to the stock owner from this source will scarcely be called 
in question by anyone familiar with the subject. These animals may 
often be seen with a flock of the pests Hying around them or located on 
the body, their distended blood-red abdomens attesting their sangui- 
nary meal. This Avill be particularly noted av here animals have been 
pastured in lowland or near thickets, where mosquitoes abound. That 
much can be dcme to abate this loss and pain is now well established, 
and the following extract from an article by Dr. L. O. Howard, who has 
done more than anyone else to call attention to these possibilities, will 
cover the question of remedies better than any summary of my own: 

Of remedies against mosquitoes in houses the best is a tborougli screening of win- 
dows and the placing of nets about beds. If the insects are troublesome iu sitting 
or sleeping rooms during the evening the burning of pyrethruni will so stupefy them 
as to make their i)resence unobjectionable. Pyrethrum for tbis i)ur])ose should be 
prepared by moistening the powder sufficiently to allow of its being roughly molded 
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by hand into little cones about tlie size and sbape of a large chocolate drop. These 
cones are then placed in a jian and thoroughly dried in an oven. When fired at the 
apex such a cone will smolder slowly and send up a thin column of pungent smoke 
not hurtful to man, but stupyfying to mosquitoes. In actual experience two or three 
such cones burned during the course of an evening have given much relief from 
mosciuitoes in sitting rooms. It does not kill the insects, however, and is at best 
but a palliative. 

The mosquitoes found on the ceilings of bedrooms in the evening may be quickly 
and easily killed by means of a small, shallow tin cup (such as the lid of a blacking 
box) nailed to the toji of a stick and wet insider with kerosene. This cnp is placed 
over the quiescent mosquito, which inmiediately drops or Hies against the oily sur- 
face and is killed. But altogether the most satisfactory means of fighting mos- 
quitoes are those which are directed to the destruction of the larvjc or the abolition 
of breeding places. These measnres are not everywhere feasible, but in many places 
there is absolutely no necessity for the endurance of the mosiiuito plagne. Tlie prin- 
cipal remedies of this class are three: The draining of jionds and marshes, the intro- 
duction of fish into Ashless pools, and the use of kerosene on the surface of the water. 

The draining of breeding pools needs no discussion. Obviously the drying up of 
such places will prevent mosciuitoes from breeding therein, and the conditions of a 
successful application of this measure will, it is equally obvious, vary with each 
case. 

The introduction offish into fishless ponds is feasible and advisable in many eases 
where the use of kerosene on the surface of the water would l)e thought undesir- 
able. In tanks supplying drinking water, for example, fish would destroy the mo8- 
(juito larva? as fast as hatched. A case is recorded in Insect Life (Vol. IV, p. 223) 
where carp were employed in this way with perfect suecess by ai\ English gentleman 
living in the Riviera. At San Diego, Tex., tl'e people use for this purpose a little 
fish, called there a perch, the species of which the writer has not been able to ascer- 
tain. Probably the common voracious little stickle-back would answer admirably 
as a mosquito destroyer. 

Probably the best, and certainly the easiest, of wholesale remedies against mos- 
quitoes is the application of kerosene to the surface of breeding pools. The sugges- 
tion that kerosene could be used as a remedy for mosquitoes is not new and has been 
made more than once. Exact experiments out of doors and on a large scale were 
made in 1892 by the writer. These and subse<[uent experiments show that approxi- 
mately 1 ounce of kerosene to each 15 square feet of water surface cm small pools will 
elfectually destroy all the larva* and ]>upa' in that pool, with the additional advan- 
tage that the adult females, not deterred from attempting to oviposit, are killed when 
they alight on the kerosene-covered water. Ordinarily, the application need not l>e 
renewed for a month, though varying circumstances may reciuire more frequent appli- 
pations in certain cases. 

Since 1892 several demonstrations, cm large and small scales, have been made of 
the practicability of this method. Under the writer's su]K3rvision two localities 
were rid of mosquitoes by the use of kerosene alone. It will, however, probably 
not prove feasible to treat in this way the large sea niarshes along the coast where 
mosquitoes breed in hordes, although even here the remedy may i)rove to be practi- 
cable under certain conditions and in certain situations. In inland places, howe *er, 
where the mosquito supply is derived from comparatively circumscribed pools, the 
kerosene remedy will prove most useful. In some California towns, we are informed, 
the pit or vault behind water-closets is subject to flushing with water during the 
irrigation of the land near by. A i)eriod of several weeks elapses before more water 
is turned in, and in the meantime the water in the pit grows stagnant and becomes 
the breeding place of thousands of mosquitoes. Where, as in certain towns and 
cities, house drainage runs into such a pit and an outdoor privy with a seldom 
closed door is built over it, mosquitoes will breed all summer in the fluid contents of 
the vault, and of course will infest all the adjacent houses. 
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In such cases a teacupful of kerosene poured into each vault at intervals of a 
month or less, would greatly decrease the annoyance from mosquitoes, if it did not 
altogether prevent it. This is a case where tho cooperation of neighbors is most 
essential ; every householder in a given neighborhood shouhl see that his vault is 
treated with kerosene regularly and often. The cost is so trifliug that it need not 
be considered. 

When, as is the case at many country homes, rain water is collected in barrels or 
hogsheads, for one purpose or another, mosquitoes may and do breed in numbers in 
such vessels. If the water as used be drawn from the bottom of the caek^ it will do 
no harm to pour in a little kerosene, since the oil will not be drawn out with the 
water. At all events, such receptacles should be covered at night to prevent egg 
laying. 

The question what is the best way to cover with kerosene the surface of a pool of 
some size is apparently needless, since the operation is obviously simple, but such a 
question has been asked of the Division. Simply ]>ouring the oil on from any point 
of the shore will answer tolerably well, since it will spread of itself, but if for any 
reason it is desired to coat the pool rapidly with kerosene, it may be advisable to 
spray the oil through a spraying nozzle, either from the bank or from a boat. The 
method of api>lication will vary with each case, but in the class of pools which can 
be most advantageously treated, namely, those of small size, the oil can be well 
spread by throwing it on to windward with a wide sweep of the arm. 

Family CHIRONOIVIIU^E. 

(Midges.) 

The insects of this family are mosquito like, but differ, in that the 
costal vein is not continued around the wing. The antennie of the males 
are usually plumose. The larvae breed in still water, and for a 8X)ecies 
which has been present in great numbers in the water mains of Boone, 
Iowa, and which occurs in water tanks and reservoirs, it has been 
determined that the larvjc form a protecting tube of earthy particles 
and bits of organic matter, the pupa) coming to the surface to permit 
the emergence of the adult (Bull. 32, Iowa Exp. Sta.). 

The Bloodsucking Gnat. 

{Terseathes torrens Towr .) 

This species, described from western New Mexico, is the tjrpe of a 
new genus, Tersesthes (Psyche, Vol. VI, ]). 3(>\)), These gnats, accord- 
ing to Townsend, occurred in some numbers upon horses, mostly on the 
head and face, particularly around and below the eyes of the animals. 
They were very small and black, but their abdomens being distended 
and swollen with blood gave them a red appearance. The locality 
where they were taken was at an altitude of *' something over 7,000 
feet." This species has not been recorded from any other locality and 
would seem to have a restricted range. 

It is described as being If mm. to 2^ mm. long, according to the dis- 
tension of the abdomen, the wings 11 mm., the general color blackish, 
wings grayish, transparent, with barely a smoky tinge. For further 
details the original description should be consulted. 
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Family SIMTJLIIIJ.E. 

(Black Flies, Buffalo Griiats.) 

The insects of this family are short and small, thick bodied, having 
no simple eyes and no transverse suture in the thorax. They are 
seldom more than a quarter of an inch in length. 

The larvae, so far as known, all live under water, usually in swiftly 
running water, and their structure and habits are both peculiar. The 
following extract sums up the facts regarding the discoveries of early 
stages: 

Schonbauer first discovered, that the early stages of the Colnmbacz midge, egg^ 
larva, and pupa, were passed in the water and only left that element to transform 
to the perfect insect. Some time afterwards Verdat and Fries published the trans- 
formations of the Simulium aericeum. The latvai of the latter species live under 
the surface of the water on the stems of water plants on the genera Phellandrium 
and Slum. 

The larvfB are slender, cylindrical, and furnished near the month with two singular 
flabelliform appendages arising in pairs. The posterior part of the body is inclosed 
in a semioval cocoon attached to the plant. The i>upa3 have on each side of the 
thorax eight long filiform appendages rising in pairs. The posterior part of the body 
is inclosed in a semioval cocoon attached to the plants. The ily issues below the 
surface of the water, and, rising to the top, is protected by a fine silky covering of 
hairs. 

The early stages of several of the American species have been studied. In the 
American Entomologist (Vol. II, p. 227, June, 1870), under the heading, **The death 
web of young trout," we described the larva and pupa, with figures of a species 
afterwards described by us as Simulium pisrAcidiiun (ibid., p. 367). These larvje were 
said by Seth Green to live attached to stones in swift running water and to spin a 
silken thread in which young fish became entangled and killed. This statement 
created much excitement among fish culturists at the time, and really seemed very 
plausible. It was contradicted, however, by Sara J. Mcliride, of Mumford, N. Y., in 
an article published in the same volume (i)i). 365-367), and also by Fred Mather, of 
Honeoye Falls, N. Y., in private correspondence with us. Mrs. McBride found that 
the perfect flies issued about the Ist of April and the 1st of June thereafter the 
larvae were found in the streams in great numbers — as a gener.al rule attached to 
water plants 3 or 4 inches below the surface of the water. Some were also attached 
to stones at the bottom. The majority were fastened to green, decaying water cress, 
and these were green in color, while others which held to dead forest leaves of the 
previous year's growth, which had become entangled with the cress, were brown. 
From this fact she justly argued they fed upon decaying vegetation. There was a 
succession of generations or broods throughout the season, tlie development of 
a single brood occupying about two months. The files issuing in midsummer were 
smaller than those developed in the spring and fall, although no difl'erence in the 
size of the larvte and pupa? was perceptible. 

In the same volume (pp. 229-230), Osten Sacken gives an account of an undetermined 
species found attached to the roots and plants in swift running streams in the vicin- 
ity of Washington. This article contains also an able review of previous writings 
on the subject, and is Illustrated with figures taken from Verdat. 

In the American Entomologist (Vol. Ill, pp. 191-193, August, 1880), Dr. W. S. 
Barnard described the stages, with figures of the eggs, of a common species in the 
mountain streams around Ithaca, N. Y. The eggs were found on the rocks on the 
banks a few inches above the surface of the water j the newly hatched larvae were 
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Jiiftt »t tho rturfa<*c. uud from tliin ])oiiit there was a regular gradation in the size of 
tho larvii' «h»\vn iuto tho Htreani. The <'gg8 were found abundantly on the Ist of J una. 

Ill the rrocei'flings of the IJoston Society of Natural History for .January, 1S80, 
l>r. lIugiMi described Shnulium pictijfea, a remarkably largo species, the larvae and 
pupa* of wliieb were found in the rapids of the Au 8able River, Adirondack Moun- 
tains, and in niontiouing the fact in the American Naturalist for April, 1881, we 
stated that the larva* and pupji* of presumably the same species were found by 
Messrs. Hubbard and Schwarz in tlie rapids of Michipicoten Uiver, north shore of 
Lake Superior. The larvae were there found to have the p«M!uliarity of floating in 
Ion**' strings, attached to each other by silken threads, whih; the pupte, found in the 
quii'ter poids close by, resembled clusters of coral. 

Wo alsi» hazarded the statement that these were the inunature forms of the cele- 
brated black tly of the Lake Superior region. In reference to the probable identity 
of the Adirondack with the Lake Sui>eri()r species, Dr. llagen, in comparison of the 
•I>eeiineU8 of these larv;e and i)upa), receivcul from Mr. Hubbard, with similar stages 
of S,j}fvtipe8, remarked (Canadian Entomologist, Vol. XIII, pp. 150, 151) that while 
the larva> and pup;e did not differ materially, imagoes from the Lake Sui)erior, not 
raised from the pupa* collected ])y Mr. Hubbard, differed from S, pictipts in their 
much smaller size and in the color of the legs. (Report of the United States 
Entomologist for 1881, pp. ;M2-:n:J.) 

The report of the Kiitoiii()lojj:ist for LS8<) coiitaiiis detailed a<5C0iints 
of the life history of two species named respectively the SoutherD 
buftalo-^nat tuid the turkey «»iiat. The recent appearance of this report 
and its accessibility to all render it unnecessary to ^ive more than a 
brief synopsis of these sjxMues, which will be added in their proper 
places. 

LOSSES FIJOM lUTFFALO (iNATS. 

The injuries cause<l by bulfalo gnats are among the most serious 
resulting- fnmi insect attack on domestic animals and man. Since it is 
impossible to reler all such injuries to the s[)ecies causing them, a 
stiitement of the h)sses dnc to the species collectively will be in place 
here. 

The famous Oolumbacz midge has kept up its yearly attacks upon 
the stock in its resjiective locality for more than a century, according 
U) authentic records, and so late as 1880 has caused, according to a 
report from Minister John A. Ivasson, the loss of LkS buffalo, LS() oxen, 
175 cows, oG calves, 49 sheep, 118 horses, and 1,137 hogs. (See lieport 
U. S. Commissi(mer of Agriculture, 1884, p. 311.) 

In this country the losses from the species in the I^orthern States, 
though by no means inconsiderable, have not been such as to bring out 
accurate statistics. In the South the losses of sheei), hogs, poultry, 
cattle, horses, and mules have been very great, but approximate est^ 
mates are given in only ji f<jw cases. 

As far as can be learned the damage in Louisiana was bnt slight prior to 1850; bnt 
many animals were kilhjd in ISOl, 1S()2, 1863, 18(^1, and 18()(). In this latter year the 
]>arish of Tallnlnh, La., lost over 200 head of mules, and ni)ward of 400 mules and 
horses were killed within a few days in tho parishes of Madison, Tensas, and Con- 
eordia, all in the same State. In other States they also did great damage. In 1868 
many mules were kilh'd in th<^ lowlands of Daviess C<Minty, Ky. Although fre- 
iiuently eausing more or less trouble and loss, they did not appear agaiu in such 
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ovorwholniing numbers until 1872, 1873, 1874, 1881, 1882, 1884, 1885, and 1886. In 
1872 it wuB reported tbat tbe loss of mules and borseH iu Crittenduc County, Ark., 
exceeded tbe liisB from all diseases. Id 1873 they caused serioua injury in monj pai- 
isbes of Lnuiaiana. In 1874 the loss occasioned iu oue county iu eouthweat Tenneo- 
sec wau estimated at $500,000. Tbe gnats have been especially injurious since the 
Mississippi floods of 1881 and 1882 ; in the latter year tliey were more destructive to 
stock than ever before, appearing iu imDiense nnmberx in eastern Kansas, western 
Tennessee, and western Uississippi, and the great deatructiou of cattle, homes, and 
mules caased by them added greatly to tbe distress of tbe inlialiitants of those sec- 
tions of tbe country caused by unprecedented Quods. Many localities along tbe 
Mississippi River in Arkansas also suffered severeiy. In 1884 buffalo-gnats appeared 
again in great numbers and were folly as destructive as in 1882. Iu Frankliu Pariah, 
La., within a week from their first appearance, they had caused tlio death of 300 
bead of stock. They were equally numerous tbrougtaout tbe whole region infested, 
and for the first time in the history of the pest they attacked horses aud mules ou 
the streets of the cities of Vicksburg and Memphis No general outbreak took 
place in 1885, yet gnats appeared in sufficient numbers to kill (juite a number of 
mulea iu various parishes of Louisiana, especially in Tensas and Franklin. Buifalo- 
gnats appeared again iu immense numbers in 188( 
entire lower Mississippi Valley, and swarms were o 
far away from the region usually invaded. Ttiey c 
cousequontly animals were in better couditiou to 
damage was great, however, in many localities wbi 
to protect their stock. 

Besides the actual lose by death of their stock, planters lose much valuable time 
In preparing their fields for the crops. It to happens tbat the gnats appear at a time 
in which the ground becomes fit to be prepared for cottou, aud as it is very impor- 
tant to givethat plant as much time as possible to mature, everyday is very valuable 
in early spring. Planters owning large estates have to uso theit mules for plowing, 
notwithstanding the gnats, while farmers uu a small scale cau keep their animals in 
the stable, thus protecting them. (Report United States Department uf Agricul- 
ture, 1886, p. 502.) 

LIFE HISTOET AND HABITS. 

Tlie eggs liave been discovered for but comparatively few species. 
Dr. W. a. Baruard describes and figures those of a species found at 
Ithaca, N. Y. (American Entomologist, Vol. Ill, pp. 191-193): 

These eggs (Gg. 3) were found on 
therockson theLanks a few inches 
above the surface of the water, and 
we give herewith a description of 
them as a means of facilitating the 
finding of those of other species. 
The eggs are deposited iu a com- 
pact layer. Their shapu is long 
OToid,bnton account of theirsoft- 
ue«s and close proximity to each 
other they becouie distorted and 
polyhedral. One end is frequently 
flattened or concave. Each egg 
measures 0,40 by 0.18 mm. In 
Hungary tlll^ eggsof the Columbacz 
midge (S. columiatcsenie Sebon- 
baner) have also been studied by 
Edward Tomoavaiy, and the observations have been 
4663— Ko. 6 3 




FlQ. 8 E|;gsof 



34 



INSECTS APFKCTINO DOMESTIC ANIMALS. 



Dr. Qer.a lIorvatL.' Its ej-ys, which a 
deposited toward tlie ead of May u 




IqrgHl Ifroi 



i-gi Bally « 



'esDveJoped lu a yeltowiab-trliite alime and 
r beginnitig of Juue, are also dcpoaited upon 
atom's or grass overwhicli the water flows 
and iu the brooks of the more eleiated 
regioLB. The femiile of that species ia 
said to deposit on an average from 5,000 
talO,OOUeggs, but no detailed descriptiOD 
isKivon, while we have found only about 
500 ill the ovaries of our species. 

The 1arv» are generally less than half 
an inch iti length, sabcyliudrical, atten- 
nated iu the middle, and enlarged toward 
botheudu; tboposteTior third of the bod; 
is mnch Ktouler than the anterior third, 
and almost club-shaped. Theeolorof the 
larva varies greatly, and ia usually more 
or less like that of the siihstauco upon 
which it is fastened. The head, which is 
generally uearly H<|uarc!, is marked with a 
pair of small, blank, approximate 8pot« on 
each siile that look like eyes, but are not. 
Beside the iisnal mouth organs, thii head possesses two additiounl brown and fan- 
shaped bodies, which are usually spread out and kept in constant motion when 
catching food; they open and close like a fan, uud if folded can be partially with- 
drawn into the month. The smooth body of the larva is composiMl of twelve joints 
or Buguieuts, five of which form the club-shaped anal portion of the 
body. On tbn under side of the thoracic portion is a subcouical, 
retractile procctss (lig. 5), crowned with a circular row of short and 
sharp hristloa. The aual extremity consists also of a aubcylin- 
drical, truncated protubii ranee, which ia crowned with rows of 
bristles similar to those of the thoracic prolog. Tho larva pos- 
sesses no stigmatu, but immediately below the anal protuberance, 
on the under side of the body, there are three short, cylindrical, 
soft, curved, and retractile tentacles, to which the largo tracheae 
load, and which are probably the organs 
!}-. of respiration. " ■ • erealij en 

In soma uf tho moat mature liirvai two largeii (from 
kidney-shaped black spots are visible just I'^leyl' 
above tho thoracic prolog, one on each side. If closely 
investigatodwithagoudlenSiitiaBccn that the tufts of fila- 
ments serving the future pupa for rcapinitiou ;iie iilrcady 
formed under tliu larval skin. All these iitaniints arise 
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ial condition for the well-being of theao 

is rapidmotionofthe water in which they 

live. • • • The nest important condition of a suitable 

'''■^■^,:.;_^^i^-^ breeding place is the presence of some stationary material 

Ftq. B.— BreatliiDg tirnaiia of >" the water npon which to fasten themselves. ■ * • 

S.meridio«aU-en'aUyim- Water in rapid motion is found only iu certain, well- 

liTgod (fruni Eiloy). defineil plares, either in streams coming trota an elevated 

plateau or in struams meaudering through a level country. 

tn the former any sudden bend, or declivity, and any obstruction, no matter how 

'A. KolnmbiJosi l^gy, Dr. Horvilth G6za, iJ 
Bndapeat, 168J. 
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small, will produce Jiccelcrated motion of the water. In the latter sudden bends are 
the chief cause. In the former there are numerous places where the larvie can 
securely fasten themselves, because large numbers of sticks partly embedded in the 
mud are not disturbed by the rising water. 

In many places the rocky beds of streams furnish excellent support 
for certain species. In such places as these they occur more pr less in 
clusters, fastened by the posterior end of the body and capable of con- 
siderable movement, by traveling with a looping gait, by attaching 
themselves with silken threads and then allowing tlie current to move 
them about, or by floatiug free with the current until finding a satisfac- 
tory place in which to fasten again. 

The food of the larvie has not been determined for many of the 
species, but the Southern buffalo gnat has been proven to be carniv- 
orous, and in all probability other species have a similar habit. 

The pupa of the species of Simulium is peculiar and distinguished 
from most other dipterous pupte by the presence of a tuft of respira- 
tory filaments starting from each side of the thorax. (See figures of 
pupa? of Simulium peeuarum and meridionale.) These tufts are com- 
posed of a variable number of very slender filaments varying with the 
different species of Simulium. The abdomen is armed with spines, and 
at the tip are two larger bent spines or hooks by which the i)upa anchors 
itself within the pouch-like cocoon. This cocoon is open at the upper 
end and allows the exposed head portion of the pupa bearing the 
respiratory filaments to have free access to the water. It is composed 
of silken threads, generally grayish in color, and is attached firmly to 
sticks, leaves, logs, or other objects in the current of water. 

Remaining but a very short time in the pupal state, ]>rolonged or shortened by 
atmospheric influences, they give forth the winged insects. The length of the pupal 
state in the case of the turkey-gnat averages five days. Both larval and pupal skins 
remain for some time in the empty pouch. 

The perfect insects issue from their pupa^ under water, and surrounded, accord- 
ing to some writers, by a bubble of air. The silky hairs of the fly, however, are 
protection enough to prevent it from drowning. The winged insect pops to the 
surface like a cork, runs a few inches over the water, and darts away with great 
swiftness. 

The imago. — The perfect flies vary in length, the females being usually the larger. 
They are characterized by their peculiar short and thick shape. The head is bent 
under, and is nearly as wide as the very large and humped thorax. The thick 
antenna) are composed of twelve stout joints; the four-jointed palpi terminate in 
long and fine joints; the posterior shanks and the lirst joint of the hind tarsi are 
somewhat dilated. The free labrum is as sharp as a dagger, and the very prominent 
proboscis is well adapted for drawing blood. The insects possess no ocelli, but their 
eyes arc large; in the male they join at the forehead, but in the female they are far- 
ther apart. The mouth organs of the male are also not so well developed as in the 
female, being so(t and unable to draw blood. The bodies of these gnats are quite 
hard and can resist considerable pressure. * * * 

The gnats are exceedingly active, and endowed with very acute senses, which enable 
them to find unerringly animals a long distance away. Only females seem to form 
these aggressive swarms, since not a single male has been found in the large num- 
bers captured and investigated. The male stays near the place of its birth, and since 
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females once gorged with blood do not and can not return, copulation and the depos* 
iting of eggs must take place very soon after emerging from the water. These points 
have as yet to be investigated. 

All species of the genus Simulium, the life histories of which have been studied, 
are single- brooded. * * » 

PREVENTIVES. 

Smudges have thus far proved the best method of protecting animals in the field 
against buffalo-gnats. Thoughtful planters are in the habit of collecting and stor- 
ing during the year all kinds of material that will produce a dense and stifling 
smoke; such materials are old leather, cast-off clothing, dried dung, etc. As soon 
as large swarms of gnats appear, and the stock is threatened by them, fires are 
started in different parts of the plantation, and are kept burning as long as the 
danger lasts. Anything that will produce smoke is thrown upon the smoldering 
logs, and the most offensive is considered the most useful. If the time for plowing 
has arrived, smudges are located in the fields in such a manner that the smoke is 
drifted by the wind over the teams at work. Such smoke-producing fires are also 
kept burning in the cities, and they are found in front of every livery and street-car 
stable, as well as of such stores as employ draft horses or mules. If these animals 
have to be upon the roads, they may usually be somewhat protected by tin pails in 
which some smudge is kept, and which are suspended from their necks and from the 
wagons. 

Animals may also be protected with a layer of mud or a coat of sirup. It has been 
found that animals which have shed their rough winter coat of hair and have 
become smooth are not as much troubled as others still covered with long hairs. 
The gnats find it much more difficult to obtain a foothold upon a smooth skin, and 
the clipping of the hair in early spring is therefore advisable. 

Buffalo-gnats have a great aversion to entering dark places, and stables thoroughly 
darkened are safe places for stock of all kinds in a gnat season. The odor of ammo- 
nia prevailing in such stables may also to some extent prevent the insects from 
entering. Planters with a small acreage, therefore, prefer to keep their horses and 
nmles in the stable instead of working them in the field. For the same reason the 
owners of livery stables will not allow their animals to be taken outside the city 
limits if gnats are numerous enough to be dangerous. 

But the great majority of planters can not wait for the disappearance of the pest, 
and have to resort to other defensive means. Various external applications have 
been used to this effect: Decoctions of alder leaves, tobacco, pennyroyal, and other 
herbs, have been tried with a view of preventing gnats from biting mules while at 
work; but all of them have prov(;n ineffective. At a time when small swarms of 
turkey-gnats were tormenting mules plowing in the field one side of the animal was 
moistened by Mr. Lugger with various insecticides, while the other side was not 
protected at all. By following the animal and watching the gnats it was soon 
observed that any offensive smelling substance would drive the gnats from the pro- 
tected side to the unprotected one. Kerosene emulsion, pyrethrum powder sus- 
pended in water, diluted carbon-bisulphide, and dissolved tobacco soap were all 
used in turn, and all seemed to produce the same effect. Several times the whole 
animal was carefully sponged with the one or the other of the above substan(;es. 
For a time the gnats would not settle upon the animal; but in the course of two 
hours the beneficial cftect of these insecticides was gone and the insects were no 
longer kept away. 

Experience shows that the best preventive is grease of various kinds. The follow- 
ing kinds are the most important: Cotton-seed oil alone, or mixed with tar, fish oil, 
gnat oil; a combination of stinking oils alone, or mixed with tar or kerosene oil, 
crude coal oil, kerosene oil, kerosene oil mixed with axle grease, and others. To be 
elective, ^he grease must be used at least twice during the day, because as soon as 
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its offensive odor disappears it becomes inoperative. All such applications are of 
no advantage, however, on stock running at large. Gnat oil is very extensively 
used, but it is, like the rest of the remedies, very apt to remove the hair.* In fact, 
all these different kinds of oil and grease are more or less injurious to the animals, 
because a continued coating with them weakens the system. 

The employees of the Hudson*s Bay Company protect themselves and their stock 
against the bites of the *' black fly" by the use of oil of tar, and as long experience 
has shown it to be a simple and easily applied wash, we strongly recommend its use. 
A quantity of coal tar is placed in the bottom of a large shallow receptacle of some 
sort, and a small quantity of oil of tar, or oil of turpentine, or any similar material, 
is stirred in. The ' receptacle is then filled with water, which is left standing for 
several days until well impregnated with the odor. The animals to be protected are 
then washed with this water as often as seems to be necessary. 

As long as stock in the infested region is suffered to run at large, and is neither 
provided with shelter nor food during the winter months, it will suffer severely from 
the gnats. Animals well cared for can stand the attacks of the gnats far better, and 
do not perish as readily. Illtreated and unhealthy mules and those bruised and cut 
are the first to die, and the prevailing opinion of intelligent planters is to the effect 
that well- cared- for mules, if greased twice a day when working in the field, seldom 
die even when attacked. 

In each infested district it should be made an object of special inves- 
tigation to discover the breeding grounds; to deteriniue the place and 
manner of ^gg deposition and other points in the life history since it is 
probably from this direction that we must exi)ect to discover some plan 
by which to destroy the pests in the immature stages and thereby pre- 
vent the appearance of the vast swarms of flies whicli produce such 
serious consequences. 

REMEDIES FOR THE BITES. 

A number of remedies to counteract the poison of the buflfalo-gnats 
have been tried, but none of them have been sufficiently tested or have 
proven uniformly effective. The following applications have been of 
sufficient use to merit further trial : (1 ) Rubbing with water of ammonia, 
and administering internally a mixture of 40 to 50 grains of carbonate 
of ammonia to 1 pint of whisky, repeating the dose every three or four 
hours until relieved: (2) continued doses of whisky alone and keeping 
the animal in a cool and darkened stable; (3) immersion in cold water 
of running streams. . 

Many cases of death of human beings from the bites of buflfalo-gnats 
have been reported and some of them seem well authenticated. The 
painfulness of their attacks will certainly put people on their guard, 
but it would be well for persons in localities subject to invasion to go 



'According to Messrs. Fahlen & Kleinschmidt, chemists, of Memphis, Tenn., 
'*gnat oil is any kind of stinking oil; it should not contain drying oils, such as 
Oleum lini and O. goaaypii." They use fish oil, and to increase its perfume add 01. 
animale fwtidunif 4 onnces to 10 gallons. But since fish oil costs 50 to 75 cents per 
gallon, some mix it with crude petroleum ; this addition, however, has the tendency 
to kill the hair roots. OL hedeomw (pennyroyal) is too coatlY, wx^ ^V's^^W'^^'cis* 
frequently used. Fish oil and 01. animale /(Et\dum\iWT^ ^^«Q.\J^^\i'y^\.^'i^^^'^^*^^^' 
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prepared with some means of protecting tbemselves wlieii far from 
shelter during the season of the year when the flies abound. 

NATURAL ENEMIES OF BUFFALO GNATS 

The adults have so far appeared but little subject to attack from 
other animals. But few birds have been observed to feed upon them, 
though for the Southern fiorms the mocking bird, winter wren, and 
especially barnyard fowls, after the flies become gorged with blood, 
feed upon them Dragon flies (Libellulida3) and robber flies (Asilidit') 
have been observed to catch them. 

The larv<T are devoured in large numbers by the smaller fishes, min- 
nows, etc.; and probably the carnivorous beetles, bugs, and other 
aquatic insects prey upon them. Dr. Howard has observed near 
Washington the larvfe of a species of Hydropsyche feeding upon the 
larvae of a species common in that locality. 

The pupae are pretty well protected by the resemblance in color to 
the objects to which they are fastened and their quiet habits. The 
eggs would seem to be open to the attacks of fishes, carnivorous bee 
ties, etc., but no positive observations seem to have been made. 

DESCRIPTIONS OF SPECIES V7ITH NOTES ON THEIR HABITS. 

The species of this family, though not extremely numerous, have not 
been very fully characterized, and it is with difficulty that they are 
defined in brief terms. The attempt here is to enumerate the species 
so far clearly established, but more particularly to present the habits 
of each as related to domestic animals, without entering upon anything 
like a monographic treatment of them. 

The Columbacz Midoe. 

{SimuUum columbatczense Schonbauer.) 

This, the first species to be studied in detail, was fully described by 
Ch. Schonbauer^ nearly a century ago, and has been discussed by 
KoUar and others at various times since. The past history of the 
species, its distribution, destructiveness, etc., have already been stated. 

As distribution extends over the valley of the Danube, though par- 
ticularly marked in the region of Columbacz, and some authors believe 
its distribution to be quite general and many other species to be but 
synonyms. 

Kollar^ says ^^a small fly, the length of which scarcely reaches H 
lines and its breadth half a line, is one of the greatest scourges of the 
Banat of Temesvar, particularly that part situated between Uyi)a- 
lanka and Ursowa, which borders on the Danube." 

' Geschichte der Bchadlichen Kolnmbatczer Miikken ini Haiiat, Wien, Patzkowsky, 
1795. 
^Treatiso on Injurious Insects, etc, pp. 6S^ 70. 
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"In the year 1830 there apx>eared iu the end of April and beginniug 
of May, after a previous overflowiug in the inoiitli of March, the same 
Dotorious SimuUiim columbatczense as 1 was couviticed by a close com- 
parison on the shores of the marsh from its junction with the Danube 
as far as Uanna, in AuaCria- Hungary and ^loravia, and most plentifully 
iu the coautries lying on the banks exposed to the iiuiudatioua. It 
attacked cattle iu the meadows as in the Biinat, and the villages in 
that neighborhood lost some handreds of cattle, such as horses, cows, 
aud swine." 




SimuHnm replans Lhm. ia considered by many authorities as equiva- 
lent to the columbatczense. It was described from Lapland previous to 
the description of foliimbatczciise, and, if identical, should of course 
include the form referred to that species. 

SimHlium ornalmn Helg. 
This is the species opon which Verdat and Ftvftft YaBAfey«» iK^XKsAsfe. 
studies which have been mentionca m ftie to-E-s v*^'^ "^"^ *^"®- '^^■*''*^ 
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under the name of SimuUum sericeum. Baron Osten Sacken, however, 
states that he inclines to the opinion that it is in reality the ornatum, 
and in deference to this opinion we include mention of it under that 
name. It may be remarked that sericeum is considered the same as 
eolumhatczense, mention of which has already been made. 





<av 



TiQ. S.—8imulxum omatum: o, head of larva, beneath; b, mandible; c, maxilla; <>, nnder lip ;/, upper 
lip— all enlarged; d, larva attached to plant; g, pupa in cocoon— natural size (after Verdat). 

This species has not the record of having proven a source of any 
great annoyance in the region to which it is common, nor is its geo- 
graphical limit given with precision in any work at hand. The Studies 
of its larval and pupal stages, however, gave a foundation for later 
researches upon the subject, and as furnishing interesting subjects for 
comparison, we reproduce the figures published by Verdat. 



The Black Fly. 

(SimuHum molestum Harris, MSS.) 

The celebrated black fly of the Northern States has long been known 
in the adult form as a torment to travelers and to domestic animals. 
The following account by Dr. A. S. Packard (Amer. Nat., Vol. II, pp. 
589-590) is sufficiently characteristic: 

The black fly is even a more formidable pest than the mosquito. In the northern, 
subarctic regions it opposes a barrier against travel. The Labrador fisherman spends 
his summer on the seashore, scarcely daring to penetrate the interior on account of 
the swarms of these flies. During a summer residence on this coast we sailed up the 
Esquimaux River for 6 or 8 miles, spending a few hours at a house situated on the 
bank. The day was warm and but little wind blowing and the swarms of black flies 
were absolutely terrific. In vain we frantically waved our net among them, allured 
by some rare moth. After making a few desi>erate charges in the face of the throng- 
ing pests, we had to retire to the honse where the windows actnaUy swarmed with 
them ; but here they would fly in our face, crawl under our clothes, where they would 
even remain and bite in the night. The children of the hoase were sickly and worn 
by their unceasing torments; and the shaggy Newfoundland dogs, whose thick coats 
would seem to be proof against their bites, ran from their shelter beneath the bench 
and dashed into the river, their only retreat. In cloudy weather, unlike the mos- 
quito, the black fly disappears, only flying when the sun shines. The bite of the 
black fly is often severe, the creature leaving a large clot of blood to mark the scene 
of its surgical triumphs. 

The distribution of this species is not accurately defined, but south- 
rr^ri/ it occupies the mountaiDous regions of northern New England, 
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and it probably occurs in localities throughout much of the British 
provinces, its local distribution depending upon the occurrence of 
swiftly running streams, which are essential to the life of the larvae. 

The larval form has not been positively identified, but Dr. Packard 
figures a specimen which he^ collected in Labrador and which he sup- 
poses to be the larva of molestum or a closely related species. 

The Southern Buffalo Gnat. 

{Simulium pecuarum Riley.) 
EARLY HISTORY. 

In the American Journal of Science (Vol. 1, 1818) there occurs on 
page 328, under the heading, «^A destructive insect," the following 
interesting account, which must certainly refer to the buflfalo-gnat, and 
which is, so far as I know, the earliest authentic account of its operations : 

But I win not enlarge upon a fact already familiar. I will ask your further indul- 
gence only while I communicate an authentic and curious fact for the information 
of the zoologist. 

In the Choctaw country, 130 miles northeast of Natchez, a part of the public road 
is rendered famous on account of the periodical return of a poisonous and destruc- 
tive fly. Contrary to the custom of other insects, it always appears when the cold 
weather commences in December, and as invariably disappears on the approach of 
warm weather, which is about the 1st of April. It is said to have been remarked 
first in the winter of 1807, during a snowstorm, when its effects upon the horses and 
cattle were observed to be similar to those of the gnat and mosquito in summer, 
except that they were more severe. It continued to return at the same season of the 
year, without producing extensive mischief, until the winter of 1816, when it began 
to be generally fatal to the horses of travelers. So far as I recollect, it was stated 
that from thirty to forty traveling horses were destroyed during this winter. The 
consequences were alarming. In the wilderness where the man's horse is his chief 
dependence, the traveler was surprised and distressed to see the beast sicken and die 
in convulsions, sometimes within three hours after encountering this little insect. 
Or, if the animal were fortunate enough to live, a sickness followed, commonly 
attended with the sudden and entire shedding of the hair, which rendered the brute 
unfit for use. UnwiUing to believe that eftects so dreadful could be produced by a 
cause apparently so trifling, travelers began to suspect that the Indians or others, 
of whom they obtained food for their horses, had, for some base and selfish end, 
mingled poison with it. The greatest precaution was observed. They refused to 
stop at any house on the way and carried, for the distance of 40 or 50 miles their 
own provisions, but after all suffered the same calamities. This excited serious 
inquiry into the true cause of their distress. The fly which has been mentioned was 
known to be a most singular insect, and peculiarly troublesome to horses. At length 
it was admitted by all that the cause of the evils conipl.iiued of could be no other 
than this insebt. Other precautions have since been observed, particularly that of 
riding over the road infested with it in the night ; and it now happens that compar- 
atively few horses are destroyed. I am unable to describe it from my own observa- 
tion. I passed over the same road in April last, only two weeks after it disappeared, 
and was obliged to take the description from others. Its color is a dark brown. It 
has an elongated head, with a small and sharp proboscis, and in size between the • 
gnat and mosquito. When it alights upon a horse it darts through the air, much 
like a gnat, and never quits its hold until removed by force. When a horae ata^^ \«i 
drink swarms fly about the head and croNvvV \\i\o \,\i^ moxi>iX5^. \^q»XxSS&^ -i^^s.^ ^'««.\ 
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hence it is supposed the poison ia communicated inwardly. Whether this be true or 
not, the most fatal consequences result. It is singular that from the time of its first 
appearance it has never extended for a greater distance than 40 miles in one direc- 
tion, sind usually it is confined to 15 miles. In no other part of the country has it 
ever been seen. From this fact it would seem probable that the cause of its exist- 
ence is local. But what it is none can tell. After the warm weather commences it 
disappears as eff'ectually from human observation as if it were annihilated. Toward 
the close of December it springs up all at once into being again, and resumes the 
work of destruction. A fact so singular I could not have ventured to state without 
the best evidence of its reality. All the circumstances hero related are familiar to 
hundreds, and were in almost every man's mouth when I passed through the country. 
In addition to this they were confirmed by the account which I received from Col. 
John McKee^ a gentleman of much intelligence and respectability, who is the present 
agent of the General Government for the Choctaw Nation. He has consented to 
obtain specimens of the insect for your examination when it returns again ; and will, 
I hope, accompany the transmission with a more perfect description than it has been 
possible for me to communicate. — Rev. Elias Cornelius. 

In the report of the United States Department of Agriculture for 
1886, the following summary of early occurrences is given : 

It seems that no authentic record exists in Louisiana about the occurrence of the 
Southern buffalo-gnat prior to the year 1850. It has been reported, however, that 
they had previously appeared in 1846. In 1861 and 1862 they were very troublesome 
in portions of Mississippi and Louisiana; in 1863 and 1864 they abounded about 
Shreveport, La., and in Chicot County, Ark. None are reported to occur in 1865, 
but in 1866 they invaded the alluvial country between the Arkansas and Red rivers 
east of the Washita, In 1873 and 1874 serious injury was occasioned by them in 
several regions in Louisiana. But in 1882 and 1884 they were more destructive than 
ever before, doing immense damage to live stock of all kinds. Although not gener- 
ally very numerous in 1885, they appeared in sufficient numbers in several counties 
of Louisiana to kill quite a number of mules. In 1886 they appeared generally 
throughout the whole extent of the region infested by them, and thoy appeared 
rather unexpectedly, because it was so unprecedentedly late in the season. 

In Indiana this insect was well known as far back as 1843, when the settlers used 
to watch for it every year, as swarms would appear in certain regions with more or 
less regularity, often occasioning considerable damage. 

It was ascertained from a number of gentlemen in Tennessee and Mississippi that 
the buffalo-gnats were well known to their ancestors who first settled in that region 
at a time when Indians were their neighbors. 

But everyone questioned in the States of Louisiana, Mississippi, Tennessee, and 
Arkansas would voice this universal opinion, viz., that buffalo-gnats come only with 
high water and are contemporary with an overflow. The connection between an 
overflow and the appearance of the buffalo-gnats will be considered farther on. 

« 

AREA INFESTED. 

The investigations of 1885-SG-87, which have been reported very fully 
. in the Department publications and from which the statements here 
made are mostly compiled, have shown that the extent of territory 
invaded by these insects is much greater than formerly supposed. It 
may be stated to comprise, in the worst years, the whole of the Missis- 
sippi Valley from the mouth of the Eed lliver, in Louisiana, to St. 
Louis, Mo. All the land adjacent to the many rivers and creeks that 
^iaj?tj^ from the east and the west into the Mississippi Eiver is invaded 
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by swarms. They are driven about by the wind and reach points far 
away from their breeding places. 

In Louisiana all the land Inclosed by the Mississippi and Red rivers, with perhaps 
the exception of the extreme western counties, is usually invaded by the buffalo- 
gnats during a gnat year. South of the Red River they become scarce, less aggres- 
sive, and appear onlj' at very irregular intervals. 

In Mississippi all the counties bordering on the river that gives the name to the 
State are more or less invaded during gnat years. 

All Arkansas, excepting perhaps the western counties, shares the same fate. In the 
numerous creeks and rivers of this State and of Louisiana the buffalo-gnat breeds 
most abundantly. ^ 

In Tennessee the same conditions prevail as in Mississippi, but the swarms do not 
reach so far east as in the latter State. 

In Missouri the buffalo-gnats infest only the southeastern counties. 

Kentucky does not fare as well as Missouri, sinc<' swarms of them frequently 
ascend the Ohio River for some distance. 

Illinois and Indiana are also more or less invaded; in the former, it is the region 
boridering upon the Mississippi and Wabash rivers; in the latter, that on the Ohio 
and Wabash rivers. In 1886 buffalo-gnats appeared in large swarms at I)e Soto, in 
Jackson County, 111., and along the White River, in Daviess County, Ind. 

In eastern Kansas swarms have repeatedly done great damage. 

LOSSES OCCASIONED. 

The extent of the losses due to this species have already been stated, 
though it is of course impossible to separate the losses due to this 
species from those caused by the turkey-gnat. In a general way the 
latter may be said to be more destructive to poultry, while the attacks 
of this species are more particularly directed against the larger domestic 
animals. 

Domestic animals are attacked in the following order, varying somewhat in dif- 
ferent localities, viz, mules, horses, cattle, sheep, sotting turkeys and liens, hogs, 
dogs, and cats. The death rate of mules is highest, both because they seem to be 
more susceptible to the bite, and because they are almost exclusively used in the 
Southeru States for farm work. Horses also suffer greatly. Cattle, when weakened 
by winter exposure and by scarcity of food, succumb easily to the continued attacks 
of their winged foes. Hogs show at first tlio effects of the bite but very little; yet 
large numbers die soon after the attack, while oth(?r8 die about six weeks after the 
disappearance of the buffalo-gnats; they usually perish from large ulcerating sores, 
which cause blood poisoning. Many persons claim that the so-called charbon is 
produced by the bites of these gnats, a statement which is, of course, not borne out 
by facts. Sheep, although well protected by their wool, suffer greatly by bites 
upon the unprotected portions of their skins, and injure themselves still more by 
crowding too close to fires, Avlii<h are built to produce protecting smoke. Many 
sheep crowd so close to the fire as to bo burned to death. Setting turkeys and hens 
are frequently forced by the gnats to leave their nests. Young fowls are killed out- 
right. The gnats, in attacking fowls of all kinds, force their Avay under the wings 
of their victims, where they can not be dislodged. Dogs and cats are also greatly 
tormented, and will not remain outdoors during a buffalo-gnat invasion if they can 
help it. Deer, forgetful of any oth<;r threatening danger, are toruu'uted to such a 
degree as to lose all fear, and approach the smoldering fires; in their agony they 
sometimes allow people to rub the gnats from their bodies, and will, iu tlv^vt^'^co^Sst. 
endeavors for relief, even lie down in the g\o"Wv\i^ emXiet^ ^"t \^qX. \^.^«^» 



44 



INSECTS AFFECTING DOMESTIC ANIMALS. 



EFFECT OF THE BITES. 

Animals bitten by many buffalo-gnats show all the symptoms of colic, and many 
people believe that these bites bring on that disease. Mnles especially are thus 
affected, yet large numbers of post-mortem examinations made by Dr. Warren King, 
of Vicksburg, and others, failed to show any relationship between this disease and 
the bites, nor were any facts obtaine<l which would justify the correctness of such a 
popular conclusion. Dr. King opines that the effects of these bites on animals are 
much the same as that of the rattlesnake on the human system. This seems to be 
the generally accepted opinion among the more intelligent planters. The animal 
attacked becomes at first frantic, but within a very short time it ceases to show 
symptoms of pain, submits passively to the infliction, rolls over, and dies; sometimes 
all within the space of three or four hours. Even if bitten by a very great number 
of gnats death does not necessarily follow, and then it is not always suddenly fatal. 
Mules which at night do not appear to be seriously injured will often be found dead 
next morning. 

Animals of various kinds become gradually accustomed to these bites, and during 
a long-continued invasion but few are killed toward the end of it. It is a prevailing 

notion that the bite of the gnats appearing first is the most poison- 
ous. It would seem to be more probable, however, that the poison 
introduced into the systems of animals — unless sufficient to prove 
fatal — may to some extent serve as an antidote against that intro- 
duced later, and if this poison should remain in the system with any 
stability, such a fact would also account for native or acclimated 
stock being less susceptible to the poison from bites than that re- 
cently imported. There is no doubt that stock freshly imported from 
Kentucky to Tennessee and Mississippi is more apt to be killed than 
that raised in the infested portions of these States, and that, haA^ing 
withstood one invasion, a second one proves fatal but seldom. One 
reason why buffalo-gnats appearing very early in the season are more 
dangerous may be found in the fact that the stock, weakened by 
exposure during the winter, have had as yet no chance to gain in 
strength by feeding upon the early vegetation, which it obtains pre- 
vious to and during a later invasion.- Consequently, the resisting 
power of animals is greater later in the season. Experience has also 
taught owners of stock how to protect the same, and in comparison 
with former gnat seasons fewer animals are killed of late. Prof. J. 
Fig. 9.—Simulium A Schonbauer, who wrote nearly one hundred years ago about the 
pecuarum larva Kolumbacz gnats of Hungary, witnessed the post-mortem examina- 
-eniarged^arom ^^^^ ^^ ^ ^^^^^ killed by these gnats. Upon dissection it was found 
Department^^g ^^^^ ^o* ^^^V ^^ *^® *^^® entirely filled with the flies, but also the 
riculture 1886) genital orifices, the nasal passages, and the bronchial tube and its 

ramifications. A case of this kind must be very exceptional. No 
doubt gnats will sometimes enter these passages, but as a rule death is not occasioned 
in this manner. The loss of blood and the terrible irritation of the skin by so many 
poisonous bites are reasons sufficient to account for the reflex irritation of the nerves 
and blood poisoning* 

LIFE HISTORY AND HABITS. 
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The larva is not different in general appearance from that of other 
species and the general characters have already been stated. 

The annexed cut (fig. 9) shows it considerably enlarged and will make 
a detailed description unnecessary. It is translucent when living; the 
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body in aome individaals is vitbout markiDgs, wbUe in most it is dis- 
tinctly marked witb dark cross bands on the back in tbe middle of tb© 
joints, wbile at eacb side is a wblte space; tUe under side is more or 
less irregularly spotted witb brown. 

Tbe bead is yellowish brown, nearly square, Loriiy, and marked as 
iu tbe figure (fig. 10). 




The tip of the abdomen is crowned with rows of hooks (see fig. 11) 
and on the upper side of the abdomen is the set of breathing organs, 
which have been mentioned heretofore. 

The larvjB are found more particularly attached to submerged 
logs, wholly or partly submerged stumps, brush, bushes, and other like 
objects in the larger creeks and bayous of the region to which they are 



They claater together, and, fosteDed b; thn posterior protulie ranee to the leaf, they 
assume an erect position, or make their way upward and downward with a looping 
gait. Frequentl; attached by a miDule thread, tbey Hwuy with the ripples at or 
near the sarfooe of the water, often as many as half a iluzen being attached to a 
single thread. ■ • - They make their way up and down thuBo ubjectH with 
perfect fteedom, bat do not venture above the water. 

Food of the iarufe.— The larya.' of the Southern butfalo-gnat are earn ivorons in their 
habits, although they do not, perhnps, reject floating particles of a vegetable origin. 
Their mouth is not adapted for biting off any pieces 
from a large or solid Bubstauce, but is constructed to 
catch and ingulf smalt objectB. To obtain tlieuu the 
fan-like organs peculiar to these larvai create currents 
of water directed toward the month. Any small and 
floating matter drifted by the current of water into 
the vicinity of these fans is attracted by the liliary 
motions of the component rays of the same, and thus 
reaches the space embraced by theui, and they, bend- 
ing over the month, direct the further motions of tlie 
particles. If of the proper kind tht'y arc eaten, other- 
wise they are expelled by a snddeu opening or parting 
of the fane. They do not feed, as has been claimiiil, upon plants which they are 
unable to bite off or chew, and which do not exist in the v. ater ■xt the tiiue when the 
larvffi grow most rapidly. A. searching investigation of Iho \\atir m their breeding 
places revealed tbe fact that it was swarming with animal life, and was filled witb 
the larval forms of small cmstaccane belonging to varions families, but chiefly to 
those of -C'opcpods and Isopods. An abundant supply of food must also be found in 
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tbe presence of immeiiHe uuiubere of fresb-watur xpoDges, poljips, ami aiiimalcula. 

Lftrvm of tlie Southern buffalo-gnat kept iu glass vessels weiii observed to swallow 

these iiiiuiite ccuataccuDS, and none of this fooil was seen to be expelled again. 

A ntunber of square diutoma, jointiid together in a ebain, bare also been observed iu 
the iuteHtinca of these lurvie b; the aid of the uiicroscope. 
The presence of BQclt quantitiesof animal food wilt also account 
for tbe observed fact that the larvie grow so very rapidly dur- 
ing the early spring, since this is the time of tbe year in which 
most of the small fresb-watcr cnistaceuiis spawu aud produce 
living young, and food is, tliorofore, much more abundant at 
this season than at any other. 




Fio. 12 Simul 



urged Ifrom 



WlieD fully grown tbe larvjD descend to near tlio 
bottom of tbe stream, sometimes 8 or 10 feet, to make 
their cocoons. 

The cocoon upon these leaves is conical, grayish or 
brownish, seniitransparent, and has its upper half 
cut square off, more or less ragged, as if left unfin- 
ished. Its shape is irregular, the threads comiKtsing 
it very coarse, and tbe meshes rather open and ordi- 
narily filled with mud. They are not always fastened 

separately, but ftequeTitly crowded together, not forming, however, 

aueh coral-like aggiegations as in some of tbe Northern species. The 

larva in spinning does not leave its 

footbotd, but running in the center of 

its work uses its mouth to spin this 

snag little house. In it, it changes 

to a pupa, which has its anterior end 

protruding above the rim. 
The pupa (fig. 12) is, when fresh, of 

a houey-yellow color, the filaments of 

the front part of the body brown and 

the abdomen above tinged with brown. 

Tbe filaments consist of sis main rays 

issuing from tbe basal prominence and 

subdivided two or three times, so that 

in most cases as many ;is forty-eight 

terminal filaments can be counted. 

The color of tbe pupa changes with 

age, becoming pinkish, and, just be- 
fore emergence of the fly, black. 

"During tlic first of these colora- 

tional ei)ochs they are attached to tbe 

vegetable substance upon which the 

poueb has been fastened by the thoracic filaments, by threads about 

the body, and by the anal extremity; but during tbe last two the 

pupiB hang by the short aual attachment alone to tbe threads at the 

bottom of the pouch and rise jjiore and more out of it, until they swing 
^vely in cbe current, attached only by tbe drawn-out threads." 
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They remain in the pitp^ state but a short time. Both larval and 
pnpal skins remain in the poucli for some time. 

The adult fly ou emergence from the pupa rises qaickly to the sur- 
face, runs a few inches over the water, iuid the wings expauding 
almost instantly it darts away. The fly (fig. 13 side view, 
fig. 14 dorsal view of female) is nearly a quarter of an 
inch in length, the female being somewhat larger than the 
male and differing in many respects. The color is bhick, 
but the body is covered with grayish brown, short, and 
silken hairs, which are arranged ui)on the thorax in such 
a manner as to show three parallel longitudinal black 
stripes. The abdomen is more densely covered with simi- 
lar hairs and shows, furthermore, a broad dorsal whitish 
striiie, which widens toward the posterior end. 

The male dift'ers in the structure of the homl (flg. l.'>; 
head of male at the light; of female at the left), the eyes 
being larger. Joining each other in the middle line, and 
the individual facets being much larger on the upper part 
of the eye, while those of the lower part (not correctly 
Bhowa Id tlie figure) are minute, the line of separation 
between the two sizes being well marked. 

The time of apjiearance of the swaiuis is regulated by 
the earliuess or lateness of the spring, and consequently 
it is much earlier in the southern parts of the Mississippi Valley. As 
a rule, they can be expected soon after the first continuous warm 



port Uepsrt- 
mentof Agri- 

euimre. iseei. 




weather in early spring. In 1885 the first swarms were observed in 
Louisiana March 11, in Mississiiijii and Tennessee May 1, and in 
Indiana and Illinois May 12. 

The accounts of its occurrence in JJeeember or other winter months 
do not seem to agree with the observations of recent years, but are 
perhaps explicable on the ground of uimsual seasons at the time of 
such appearance. Sm:vll or local swarms Qi%^ a.'jj'v^ax s 
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or later in the ueigbborhood of their breeding places. The number of 
individuals in a swarm can not be computed, as it varies greatly. The 
swarms lead a roving life, being drifted about by the wind and are 
frequently carried long distances irom their usual haunts. 

At first the members composing a swarm are very active and bloodthirsty ; but 
they soon die, and the swarm decreases gradually and soon disappears entirely. 
New swarms appear continually and replace the former ones. The duration of an 
invasion throughout the regions infested varies from a few days to five or six 
weeks. If cold weather follow their appearance, the gnats become semi dormant; 
they are not killed by it nor by rain, but revive and become aggressive again with 
the first warm rays of the sun. Hot weather, however, soon kills them and puts an 
end to any further injury. The duration of life of a single individual is short; at 
least specimens confined even in large and well-lit boxes soon die. Bufifalo-gnats 
that have once imbibed blood of any animal also soon die, as seen by the large num- 
bers found dried up in stables in which they have been earned attached to mules or 
horses. In the fields gnats filled to repletion with blood drop to the ground and 
crawl away, soon to die. They suffer, therefore, from their bloodthirsty habits, and 
this seems to be quite a general rule with all those blood-sucking species which are 
known to annoy man and other warm-blooded animals; for the love of blood gener- 
ally proves ruinous to those individuals which are anxious to indulge in it, as we 
have shown to be the case with the harvest mite or jigger. ' 

CHARACTER OF A SWARM. 

The number of individuals comprising a swarm can not be computed, as swarms 
vary greatly in size. Their presence is at once indicated by the actions of the various 
animals in the field. Horses and mules snort, switch their tails, stamp the ground, 
and show great restlessness and symptoms of fear. If not harnessed to plow and 
wagon they will try to escape by running away. Cattle rush wildly about in search 
of relief. Formerly, when deer were still numerous, they would be so tormented by 
these insects as to leave their hiding places and run away, seeking protection even 
in the presence of their greatest enemy, man. Approaching animals in the field, we 
notice at once small black bodies, exceedingly swift in their flight, dartiug about 
their victims in search of a suitable spot to draw blood. But even during a very 
general invasion by these gnats these insects are not uniformly distributed through- 
out the region infested, but they select certain places. Only low and moist ground 
is frequented by them; exposed or sunny spots are never visited. There may be no 
indications of gnats in a whole neighborhood, and the unprepared farmer, dreaming 
of no danger to his mules or horses in passing dense thickets of bushes, etc, near the 
roadside, is suddenly attacked by a swarm of these pests, and is frequently unable 
to reach a place of safety in time to save his cattle. As suddenly as such swarms 
appear, just as suddenly do they disappear. During a gnat season cautious farmers 
never travel with their horses or mules without providing themselves with some kind 
of protective grease. 

When bufialo-gnats are very numerous the whole air in the vicinity of our domes- 
tic animals is filled with them at times, and looking toward the suffering brute, one 
sees it surrounded by a kind of haze formed by these flying insects. Sweeping rap- 
i<lly with the hand through the air one can collect hundreds of gnats by a single 
stroke. They crawl into everything, and the plowman has constantly to brush them 
away from his face, which does not always prevent them from entering and filling 
his mouth, nose, and ears; he is so tormented by them, and frequently by their bite 
as well, that he has to cease working for the time being. Thousands try to enter 



I See American Naturalist, Vol. VII, 1873, p. 19. 
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the houses in villages and cities, and the windows are fretjaently completely cov- 
ered with them. 

MODK or ATTACK. 

The flight of all species of Simulium is very swift and powerful. Tliey possess, in 
comparison with most other flies, an enormously large thorax, consisting of a very 
tough, chitinous integument, that furnislu's ample attachment for the strong muscles 
which propel them during their long and continuous flights. 

The Southern buff'alo-gnat is exceediugl^v active in all its motions, and is at its 
bloody work as soon as it has gained a foothold upon an animal. The individual 
flight is inconspicuous and rarely more than a few feet from the ground. It is also 
usually noiseless, but when one passes rapidly close to the ear of a person the sound 
produced is faintly like that of a passing bullet, and no one who has listened to it 
will ever forget it, but will always connect it with their presence. 

If the insects are not very hungry, or if influenced by too warm or too dry an 
atmosphere, they circle round a mule or a horse very much like so many small bees; 
if hungry, however, they lose no time whatever, but with a few nervous jerks settle 
upon the selected spots and immediately go to work. They are never quiet, but are 
most active during early morning and toward evening. They also fly during moon- 
light nights. During the hottest portions of the day, from 11 a. m. to 4 p. m., they 
are more or less inactive. Their favorite time of attack is a cloudy, dark day, or 
when rain is threatening. If the gnats try to enter houses or stables by means of 
the windows, they constantly butt their heads against the x^aues of glasSj until they 
beconie so exhausted that they drop to the ground and die. Specimens kept in con- 
finement in large vessels, with the bottoms covered with moss and soil and contain- 
ing a wet sponge and a saucer filled with Avater, die within forty hours. During all 
this time they never cease trying to escape. The sense of smell (and sight) of these 
insects must be well developed, because they unerringly find animals a long distance 
away from their breeding places. If very numerous they cover the whole animal, 
without making any selection of position. 

The smaller turkey-gnats arc not so bloodthirsty, nor do they form such large 
swarms. The snorting, biting, switching of tails, and the general restlessness of the 
stock in the fields soon reveal the jiresence of their foes. The gnats will, upon 
arrival, rapidly circle around the animal, select a point of attack, fasten themselves 
npon the chosen 6pot, and immediately commence to bite. The genital and anal 
,i«S5k««iv the ears and portions of body between the forelegs — in short, those parts 
wfefam- tihtit »kin is most easily punctured — are selected by these insects. The attack 
i»9i^ tat!^A^ thskt in course of one minute the body of the tormentor is seen to expand 
wUJk Mt^i^ which shows ])lainly through the epidermis of the abdomen. The bitten 
fart (iff tlM; animal shows a nipple- like projection, and if the insect is removed by 
foKntf a drop o^blood as large as a good-sized pin's head will ooze out. Other gnats 
will almost at once pounce upon the same spot and continue the biting. All those 
veins which project under the skin of the animal are also favorable points of attack, 
and their coarse is made visible by the hordes of gnats fastened upon them. 

REMEDIES TRIED AND PKOrOSED AGAINST THE I^AliVJE. 

The results of a number of ditterent experiments with insecticides upon the larvte 
of the buffalo-gnats made by Mr. Lugger during the early spring indicate that it is 
nearly if not quite impossible to reduce their numbers by killing them in the streams. 
To attempt to do so when all these streams are swollen, and frequently from 10 to 20 
yards wide and half as deep, would be sheer waste of time. When the water is very 
low and much more sluggish in its motion, thus bringing the chemicals in contact 
with the larv8B, an application of them might be more eftoctive. Great caution 
must be used in any efforts in this direction, however, as both man and beast are in 

4653—1^0. 6 4: 
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many localities entirely dependent upon these streams for their water supply, and 
the introduction of poisonous substances might cause much trouble. 

Some of the experiments were made by confining the larvje in glass tubes and 
submitting them to a current of water to which the following decoctions and solu- 
tions had been added, viz: China berries, salt, lime, sulphur, tar water, kerosene 
emulsion, and carbon-bisulphide. Strong tar water killed theiu; diluted, it proved 
harmless. JCert^sene emulsion diluted to contain 5 per cent kerosene was effective; 
3 ounces of carbon-bisulphide in 7 quarts of Water proved fatal within ten minutes; 
the oth^r insecticides were ineffective. It would be very costly to put enough of 
these materials in the Avater to produce the desired effect. 

If the general opinion that broken levees are to blame for the destructive swarms 
of buffalo-gnats prove to be the correct one, the restoration of such levees would, 
within a few years at most, restore the former immunity from these insects. This 
time would be materially hastened by the removal of obstructions in all such parts 
of the bayous where they would come in contact with the swiftest current. 

OVERFLOWS AND BUFFALO GNATS. 

It is very generally claimed by the inhabitants of the infested region that as long 
as the States bordering upon the Mississippi River had a perfect levee system, which 
prevented the water from escaping into the inland bayous, no damage was occa- 
sioned by buffalo-gnats, not even in districts now badly infested. It is further 
claimed that the buffalo-gnats api)ear with every overflow, and only with an over- 
flow if such overflow occur at the proper season and with the proper temperature, 
viz., during the first continuous warm days of March, April, or May. 

The chronological data already given seem to prove such assertions correct. Too 
much weight should not, however, be attached to these data. The region is as yet 
rather thinly settled, and no systematic records of the appearance of buffalo-gnats 
in injurious numbers haA^e ever been kept. A general and widespread appearance of 
these insects seems to take place, however, only during an inundation, and, granting 
the connection between the two phenomena, the causes for it are yet obscure. It 
was by the elucidation of this problem that we hoped to discover some means of 
preventing the injury of the flies by preventing the multiplication of the larvae 

Inundations in the lower Mississippi Valley are not occasioned by local rains, but 
by the immense volume of Avater brought down by the river and its more northern 
tributaries, and such overflows first take place in the northern regions infested by 
the buffalo-gnats, and not in the southern. The earlier appearance of these insects 
in the South would seem to invalidate the prevailing belief that au overflow brings 
them. Similar conditions prevail in Hungary, where a closely allied insect does so 
much injury to all kinds of live stock. There the gnats appear every 8i)ring in 
varying numbers, forming local swarms which move about with the wind; but no 
general invasion takes place until the River Danube inundates the region infested. 

Is it not probable that swarms of these gnats are forced by the conditions conse- 
quent upon an inundation to extend their flight beyond their usual haunts to the 
more elevated and drier regions, and that in this fact we have at least one of the 
causes of the connection ? Small swarms, otherwise local and unobserved, would 
thus, during a period of high water, be forced to band together in such immense 
armies. There must be other reasons, not yet clearly demonstrated, why these 
insects appear in such vast swarms with an overflow, and this problem can only be 
solved by a critical study of many breeding places during several seasons over the 
whole region involved. 

Some peculiarities of the swarms of buffalo-gnats have been observed, and these 

may, by closer study in future, throAv some light upon the problem. It is to be 

noted that all the specimens composing these swarms are females, and that not one 

iD&le has been found among them either here or in Europe. There is every reason 

A' believe that uoue of the females composing the blood-thirsty swarms return to 
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the localities where they were born and developed. Experience indicates that once 
gorged with blood they die. The swarms dwindle in proportion as they are carried 
away or move from their breeding places. 

Close investigation with the microscope has failed to reveal any eggs in the ovaries 
of the females composing tlieso swarms^ and if they doi)osit eggs at all it is before 
congregating to attack animals. 

These singular facts invite speculation and theory, but it were unwise to indulge 
in these before we have learned more about the eggs, when and where deposited, and 
whether the females depositing them are in any way different from those comprising 
theswarm.s. Dr. Fritz Miiller has published in the Archivos do Museu Nacional do 
Rio de Janeiro, Vol. IV, imge47. Pis. IV- VII,' some very interesting observations on 
another fly (Paltostoma torrentium), the larva of which is only found in the torrents 
and cascades of certain streams descending the mountains of Brazil. There the 
pupsB fasten by the flat venter to the rocks under water, and change into the per- 
fect flies. He found by opening the mature pupte that there are always two forms 
of females associated with one form of male. The one form of female possesses a 
rudimentary mouth, only lit to sip honey, while the other has a mouth well adapted 
to penetrate the skin of warin-bloodod animals and to suck ])lood. 

The male Siniulium, so far as known, is only found near where it developed. The 
structure of its mouth prevents it from biting, and it shows no inclination to join 
the roving swarms of females. Hence pairing of the sexes must take place in the 
vicinity of birth, and the eggs are probably <leposited soon afterwards. It is also 
possible, as in the case of other Diptera, that the eggs are already well developed in 
the pupa. 

The condition of the inundated region forbids an indiscriminate selection of places 
to deposit in, since the young larvje must in time And suitable swift currents of 
water after the subsidence to the normal level. Such breeding places we hope to be 
able to map out in future. 

It has also been claimed that a number of successive broods of the bufifalo-gnat 
appear in early spring. If such were the case the relationshij) between the presence 
of the gnats and an overflow could be very readily imagined; but we have already 
shown that there is absolutely no proof thus far of more than one annual brood. 

Mr. Webster, while studying in the neighborhood of Vicksburg last spring, was 
impressed with the idea that the connection between the Simulium increase and 
overflows was dependent upon the condition of the levees, in that the river water 
in swelling the waters of the bayous not only creates a stronger current in the main 
bayou, but brings the current in contact with many trees and shrubs, as well as 
stumps and vines, along the bayous, thereby off'ering much greater chance for the 
larva*, to attach themselves. 

While we were at first inclined to give some weight to this view, and it seemed to 
afford an additional important argument in favor of keeping the levees in good con- 
dition, a snrvey of the Avhole field leads us to abandon this as the most important 
cause in the increase of the gnats during the period of tlie overllow, and to adopt 
the theory already advanced, viz., that the connection is at least partly due to the 
gnats being driven by lihe advancing waters from the lower to the higher lands. 

Another theory, not supplanting this last, but supplementing it, we would advance 
here: There is no doubt but that the advance of the waters from the main river and 
their commingling with the clearer streams and tributaries carry a suddenly increased 
food supply, in the way of minute Crustacea and other a(iuatic creatures, to the 
Simulium larvje just at the season Avhen these are about to transform. It is quite 
probable that development in these larvje remains more or less latent or stationary 
during the cold winter months or when the water in which they occur is depleted of 

* Reviews of his paper appeared in Kosmos, Vol. VIII, pp. 37-42; Nature, July 7, 
1881, p. 214; Entomologist's Monthly Magazine, February, 1881, p. 206 and ^^, 
130-132, and March, 1881, pp. 225, 226. 
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minute animal life, and that a sudden access of food would accelerate the final 
transformations. 

A possible third connection between the overflow and this increase may arise from 
the fact that the larva?, when the water rises, leave their attachments, or that the 
debris upon which they are fastent d becomes itself started by the flood current, and 
that in consequence the larva? from hundreds of smaller streams and tributaries are 
carried away by the rising water and impelled into the current of the large streams, 
by which they may be carried for many miles, spreading out at last in the overflowed 
region at just the time when they are ready for their final transformations. On this 
theory the larvae from regions far distant become massed in the overflowed regiou 
and vastly augment the numbers which have naturally bred there. 

The Turkey Gnat. 



(Simulium meridionale Riley.) 

The early history of the turkey-gnat is so intimately connected with 
that of the preceding species, and the losses due to the two species 
have been so generally confused, that what has been already stated 
upon these topics covers about all that can be said. It is unnecessary, 
therefore, even if it were possible, to give separate account in detail. 

In the insect itself, however, and in many details of its life history 
and habits, there is so much difference that it becomes necessary to 
give some attention to them. 

LIFE HISTORY. 

While the area occui)ied by the adults corresponds in general with 
that of the S.pecuarum, the breeding places appear to be quite different. 

In this species the breeding grounds are limited to the 
smaller streams and branches, and the larva? are found 
attached to submerged dead leaves. Often these leaves 
are held by sticks, rails, and other obstructions, which 
serve to fasten them in the mud and at the same time 

\ 153] create currents which are favorable to the existence of 

J ^Bi the larvae. 

The larva has the peculiar shape and appearance of 
the Simuliidai larvae in general (see fig. 16 for the larva, 
the hair line giving natural length). The markings of 
the head and body are much more irregular than in S. 
pectuirum. They usually possess one or two lateral 
spots on the enlarged hind part of the body j the head 
lacks the regular arrangement of spots and lines; the 
breathing organs are quite different, and three main 
trunks branch each six times and the branches enter 
the trunk from the sides. 



Fig. 16.—Simulivm 
meridionale : lar- 
va, Hide view — 
enlarged (from 
Ann. Kept. Dept. 
Agr. 1886). 



These larvsB are evidently somewhat social in their habits, as 

they crowd together upon one leaf in numbers varying from ten to 

thirty, and, judging from their uniform size, they must be the off- 

efpring of the same parent. As the current away from obstructions caused by twigs 

And Jeavea decrensea in awiftneas, so do the larvie decrease in numbers, until only a 

^vrrtfetaivay but one or two can he found. 
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Wlieu Srst foiinil, in early March, they are quite small, but the; grow rapidly dur- 
ing the latter part of March aDd early April. They are ([ujte atationary when Dot 
dieturboU. Besides being fastened to the leaf by the last posterior segment, thfiy 
are also securely aacbored by a very fine silken thread. When dislurbed they loosen 
their hold at once and float down atream, suspended and retarded by thin thread, 
which very rapidly increases in length while tbe larvn; are drifting ^Tith tlie current. 
While thns drifting thej' jerk about in a lively manner, aeari'.hing for a new resting 
place, and sink to the bottom quite gradnally, On>ing to their small size and to 
tbe f:iot alrendy stated, that their color is in hannociy with their surroundings, or 
with the leaf upon which they are fastened, these larvie are difficult to detect in ft 
depth nf 3 to 4 inches. When removed and put in a glass vessel they soon settle 
against tho sides of their prison and can then be studied with a lens. 

The larva can move abont very rapidly in tho manner of a span-worm, hnt with 
this difference, that it always remains anchored by inoaits of a thread, which length* 
ens as the aniuial procee<lB. Being very restless 
and active in such confinement, it will keep on 
looping for honrs, at a rate of twenty to twenty- 
five loops per minnte. It can move both forw ^"" 
and backward, the forward motion being p 
dnced by fastening the single thoracic leg to 
side or bottom of the vessel, loosening tho 
prolog, bringing it close to the former, and 
ting the latter go at almost tho same moment 
backward motion being simply a reversal. 
the course of six to eight huurs tbe larva become 
weak and sickly. It will drop to the bottom 
the vessel if disturbed, but will no longer tr b 
escape. All tbe larvic thus imprisoned, in re \ "^ 
pcated trials, died in the course of twenty- 
hours. A colony of nearly full-grown larvsi!, f 

Buiall ereek, shared the same fate when tbe o \_ 

flow of the Mississippi Kiver created a back fl p ^i~~~' it ea- 

and made the water in this creek stationary cw s— mm 

All the creeks and branches in which si w gg 

deerend in beds composed of clay. The Ro k B m Bra h 

Horn Lake Creek, Mississippi, has worn out fl d 

ferruginous sandstone, intermixed with cii ce 

TbA water, 6 to 8 inches ileep in normal seasons, even during the summer months, 
runs over this stony bed in very rapid currents, forming everywhere little cascades, 
and no better breeding places for the larviP. of any Simuliuiti could be imagined. 
Yet none could bo found, plainly inilicating that tbe species undi'f consideration 
DiuHt be able to fasten to submerged material tu find a suitable home. 

The larva; form their cocoous jast above the bottom of tbe smaller 
perennial streams and are hence not enilancereil by the variations in 
the depth of the water, for while it may rise suddenly with every heavy 
rain and fall as suddenly afterwards the depth is quite uniform at other 
times. 

The cocoon (flg. 17, a) is much neater than that of S. pecuarum, being 
formed of flue threads, lined with gelatinous ones. The web is quite 
dense, uniform, with well-deflned, sometimes thickened rims. The 
cocoon is always securely fastened singly to a leaf or stick, and eveuiC 
many are fastened upon the same leaf flttfe^ io ■b(A.cxww&- •esi*2a.«^0Mst- 
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) securely auchorod inside as 



ta snugly about tin; pupa, wbicli i 
e with difficulty extricated. 

The pupa (fig, 17, b) lias the geueral shape and color- 

atiou of that of 8. pecuarum, but the thoracic filaments 

consist only of the original six rays, which do not 

branch. The length of the pupa stage for this s|>ecie8 

averages five days. 

The adult insect (fig. IS, female; fig. 10, male) has the 

. general apearance of peeuarum, but is smaller and 

lighter in color. 

The females are 2.5 to 3 mm, in length, the males from 

Fin, 18.— «>m«iitim j 5 (^ 2 mm. The females arc of a general slate-blue 

maiI-"«i.LBrBe,i colop and have darker markings on the thorax and 

(from Ann. Ei-pi. abdomcu, Rs showH iu the flcure. There is also a sil- 

'' ' ^''' very pubescence over most portions of the body, and 

the colors of some parts change in certain lights, giving greenish, 

copiiery, and dark blue. The male has confluent eyes composed of two 

very different sets of facets, wtich 

are clearly shown in the figure. 

The body throughout is darker, 

mostly black with bluish Ulster, 

and rather sparse white ])ube8- 

cenee. 

The fiight, method of attack, 
and other habits of this species 
need not be given separate de- 
scription, neither is there any- 
thing to add regarding remedies 
that may be available for the de- 
struction of the adults or preven- 
tion of their irynries. 

The breeding places of the 
larv.i;, however, seein more open 
to attack than the others, and ex- 
periments recorded in the report 
of the Department for 188(i show 
that it is possible to affect them 
bnt not with great success, except when used in such quantitJeR as 
to kill other insects, fishes, etc., which probably prey uiwn the gnat 




'ith solutions added to the water, 



If the breediug places in tliu creeks bavo tu be Bearclied out to apply the iimecti- 
oidee, it wonld be Liach iui>roBim]>lo to remove all tbo logs, sticltH, and leaves. All 
the feuci'H across tbe branrlies shoiilil l>u removed, or rather replaced by wire fences, 
wfaich would neither impede tlie ciirretit nor catch as many sticks nud leaves. Logs 
and larger tirigs, if uot embe<1<te[l too deep in the mud of tbe creek or banks, wilt 
jtJipaj'B be removed by the high water, a very common occurrr'uce in the buffalo-gnat 
^^^g3oii. Old leaves made heavy bf the adhering mud woald also be carried away bf 
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any high water if the obstructions in these creeks were removed, and with the 
sticks and leaves many, if not most of the larvte, would be carried away either into 
the main rivers or the lower level of the creeks or lakes where there is no current and 
where they would perish. 

The Western Buffalo Gnai'. 

{Simulium occidentale Townsend.) 

This buffalo-gnat is first recorded by Mr. O. H. T. Townsend, in 1891 
(Psyche, Vol. VI, p. 106), from southern New Mexico. 

While no subsequent records have appeared, there is little doubt 
that it has continued to appear along the river valley where it was first 
observed. I can do no better than to quote from Mr. Townsend with 
regard to its habits, etc. : 

In the southern part of New Mexico, along the valley of the Rio Grande, there 
hegins to appear about the 1st of May a buffalo-gnat which is quite as troublesome, 
especially to man, as its more Eastern congener, S. pecuarum. It proves to be an 
undescribed species. The first individuals that I have noticed this year were in an 
orchard near Mesilla, on the 7th of May, and they were fit that date swarming in 
considerable uumbers. Mesilla is about a mile from the Rio Grande, which flows to 
the west of the town. Gnats were found also on the same date, but in less numbers, 
on the college grounds, which are situated about 4 miles from the river. The river 
rises in May, overflows all the low areas lying adjacent to it, and becomes a roaring, 
rushing body of water. Its volume is dependent upon the amount of snow in the 
foothills to the north, particularly in Colorado, and on the rains, which are only 
exceptionally a factor. The enow in the canyons exerts little influence, for its thaw 
is so gradual as not to bo felt. I give these data for what bearing they may have 
on the breeding habits of this species. It is well known that Simulium breeds in 
running water, and our epecies is no doubt dependent on the rise of the Rio Grande 
for its appearance. Doubtless, also, it is distributed through the valley by the sys- 
tem of acequias or irrigation ditches in use in this country, which opeu from the 
river on a higher level to the north, and furnish the only source of water supplj' for 
the raising of crops. This is an adverse bearing of the riparian irrigation on inju- 
rious insects. The securing of artesian water and shutting off of the river water 
would no doubt lessen the dispersion of the gnats through the valley. 

From the first part of May the gnats increase in numbers, until by the middle or 
last of the month they are very abundant in all parts of the valley. It is usually 
between this time and the middle of June that the river is at its highest point. 
They are then to be found on the mesa to the east toward the Organ Mountains, and 
may be met with also on the elevated mesa nearer the mountains, especially to the 
north. On May 17 I observed them on the summit of the first mountain at the east- 
ern end of the Dona Ana range, which is nearer the river than the Organs, and 
farther north. The elevation is at least 4,500 (probably 5,000) feet above sea level, 
or about 1,500 (perhaps 2,000) feet above the level of the river. They are not found 
in the Organ Mountains, which are about 20 miles east of the river, nor on the plains 
to the east and south of them, though on the mesa to the west they approach to 
within a few miles. This was observed May 23-24, while in the valley itself at this 
time they were almost unbearable. 

These gnats are a great annoyance to man, by far greater than any other insect 
that we have in this locality. Many persons are so susceptible to them as to pre- 
serve through the height of the gnat season a chronic mfl.a.m\aa.Uwv ^1 \»V*6k ^-^z^^^'^fc^ 
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Itinfr from the repeiLtecl bitcH, which cause an inteDse 
The inclination of the gnate to bite 
increasca with the iidvance uf the 
Beason, lint the post is considera- 
bly abated after the fall of the 
water. Tiiey are also very troQ- 
blesomo t« animnls, and are snp- 
pOBedte oauselbeitiHaiuGdeyesin 
tlio liorsex of this region through 
thci Kniiiiner itiontlis. I append a 
description of the species. The 
female is alone describeil, aa lliat 
is tho only sex which composes the 
biting HWiLnns, and I have nut se- 
cured either the male or the early 
stages. 

Compared with otlier 
forms, TowDSenil says : 

Tbia species is smaller than 
either S.jiecuaruni oi S.merWUmale. 
S. metalHcam Bell , from Mexico, is 
given as 2 mm. long, lint it is the 
male wliieh is described, and tlio 
female would be very mucli larger. 
S. oecidenlale differs from S. 
pecuantta very markedly in the 
thoracic and abdominal marking* These markings are very modi like those of S. 
laeridionale; bnt the median thoracic line is always very faint, the abdomen is light 
fnlvoas, the lateral lines of segments 5, 6, and 7 are cnrved, anil the abdominal mark- 
ings are of a different color, besides other minor ilift'ereiices. 




in f^tumoluglB 



Simalium pieciciditiia Riley. 

TLe past history of tliis species, together with the important features 
of its life history, have already been stsited in eonnection with the dis- 
cassion of the habits of the members of tlie family. 

It has been recorded from New York and Ohio, but further than this 
we are not informed as to its geographical limits. 

The eggs of this species have not been described, nor is it known 
where they are laid, or the details of the early life of the larva. The 
larger larva; anii their habits, to some extent, have been detailed and 
already referred to The accompanying figures will serve to show the 
similarity to the other species, and we include them in order to bring 
together as much as possible the material which will be of service in 
the further study of the liabits of the group. 

The adult described in the American Entomologist (Vol. II, p. S67) 
is for the most part velvety black, with a faint fulvous pubescence on 
the thorax, and the eyes and aides of the abdomen inclining to brown- 
ish or mfons. The length of the body in alcoholic specimens is 0.14 to 
^•Jr of nil Inch. 
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So far as known tlie adults never exhibit the bloodthirsty propensi- 
ties of their Southern cousins. 

Simulium caneacena Bremi. 

This species has been studied by KoUiker, according to a citation of 
Osten Sacken (American Entomologist, Vol. II, p. 231). 

Simulium rivulare Planch. 

Cited by Osten Sacken (American Entomologist, Vol. II, p. 231). It 
does not appear that it is discussed from an economic standpoint. 

Simulium sp. 

A species of Simulium is said to be a setious pest in Brazil. It was 
first technically discussed by Pohl and Kollar. 

Simulium venustum Say. 

In 1823 Thomas Say described in a paper entitled " Descriptions of 
dipterous insects of the United States" a number of Diptera which be 
says were collected chiefly during the expedition to the Eocky Moun- 
tains under the command of Major Long. Among the rest is the 
description of the present species and the followlU;^; iiote: "This very 
pretty species perched in considerable numbers on our boat at Ship- 
pingsi)ort, Falls of the Ohio. It ran with considerable rapidity, con- 
stantly advancing its long anterior feet. Its bite is pungent." 

While very probably one of the forms inchided under the general 
head of buffalo-gnats of the Mississippi Valley no further records of 
its especial attacks are known, and nothing is known as to the larval 
form from which it develops. Shii)pingsport does not appear on pres- 
ent maps, but the " Falls of the Ohio" lie between Louisville, Ky., and 
Jeffersonville, Ind., and since some of these species are peculiarly local 
in their distribution, it would be courting success to search for the larvae 
in the rapids of the river at that point. 

Say's description of the adult form is as follows : 

Black ; thorax^ two perlaceous spots before and a larger one behind ; poisers black, 
capituluni bright yellow, dilated. 

Inhabits Sliippingsport. 

Body black ; wings whitish, with yellow and iridescent reflections. 

Male, eyes very large, separated only by a simple line, dull reddish yellow, inferior 
half black; thorax velvet-black, a bright oblique, perlaceous, dilated line each side 
before, and a large perlaceous spot or band behind; sides beneath varied with per- 
laceous; feet, tibia above, and first joint of the four posterior tarsi white; abdomen 
with an oblique perlaceous line at base, and two approximate, laterjil, perlaceous 
ones near the tip. 

Female, eyes moderate ; thorax plumbeous-black, immaculate ; scutel black ; abdo- 
men whitish beneath. 
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Simulium sp. 

Baron Osten Sacken, in his careful paper in the American Entx)iiiolo- 
gist on the habits and structure of species of Simulium, describes a 

larval form common in streams near Wash- 
ington, but does not connect it with any 
species described in the adult form. His fig- 
ures, which represent only certain parts of 
the anatomy, are here reproduced (fig. 21). 

Possibly the observations made by Dr. 
Howard may refer to the same species. In 
^^ c^ ct^ this case the larvfc are found attached to the 

iio. 21.— AiwiMttum sp. : a, portion j^ocks formiug the bcd of the stream, and 
of ray of fan; 6. mandible; c, ^jj^jj. habits generally conform with those of 

maxilla; d, under lip; «, upper , t.t ^i • 

lip -all enlarged (after Osten the :Northern SpCClCS. 

Sacken). 

Simulium jyictipes Hagen. 

This species has already been mentioned as described by Hagen 
(Proc. Bost. Soc. Nat. Hist., Jan., 1880). 

Larvfe and pupai occurred in the Au Sable River, Adirondack 
Mountains. 

Famil^^ TABAlSTinyF.. 

« 

(Horse Flies, G-acl Flies, etc.) 

The members of this family are large, some of them being among the 
largest of the order Diptera, and the females are provided with pow- 
erful mouth parts by means of which they inflict very painful bites 
upon cattle, horses, and other animals. Man does not escape, and as 
they are able to penetrate even thin clothing worn in summer, they 
sometimes become a source of annoyance to workmen in fields. 

The bodies are never very hairy, the head is large and composed 
almost entirely of the eyes, which during life are of brilliant colors 
and varied reflections. The antennaj are prominent and the third joint 
is composed of from three to eight minute rings, a character which, 
with the large eyes, distinguishes them at once from nearly all other 
large flies. The strong piercing mouth parts of the female are com- 
posed of six lancet-like organs, while in the male there are but four 
and these are not adapted to piercing the skin of animals. The males, 
and also the females, if not finding other food, feed upon the nectar of 
blossoms or the juices of plants, exuding sap from trees, etc. 

The flight of these flies is very strong and rapid and is attended with 
a buzzing, tormenting noise. The males may often be seen with the 
wings vibrating so rapidly that they become invisible, resting motion- 
less in one place and then darting rapidly and resting suddenly again, 
sreneraJly turning the head in some other direction each time they dart* 
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St. Fargeau has ascertained that this maneuvering is performed in 
order to intercept and seize the females. The power of vision is appar- 
ently in proportion to the size of the eyes. Dr. Williston says, "that 
they can see for a long distance seems certain. On the uninhabited 
plains east of the Rocky Mountains the writer has frequently seen 
them coming from a long distance, attracted by the sight of the horse 
on which he rode." 

Such of the larvfe as are known are either aquatic or live in moist 
earth and are canivorous, hence they may in some degree compensate 
for the bloodthirsty habits of the adult females. But notwithstanding 
the abundance of the insects, very little has been done toward deter- 
mining the early stages of the species. More than a century ago De 
Geer described the larva of the common European species, Tabanus 
bovinus^ and up to 18(>4 this was the only larva of the kind known. In 
that year Mr. Walsh described a tabanid larva (Proc. Bost. Soc. Nat. 
Hist., Vol. TX, pp. 302-^06), but without obtaining the adult form. In 
1869 Professor lliley bred the same kind of larva to the adult form 
and described the various stages (Second Rep. Mo. State Entom., pp. 
12S-132), the insect proving to be Tabanus atratus Fab., which is 
described further on. 

Dr. Williston says: '^ The spindle-shaped brown or black eggs are 
found in spherical or flat groups, stuck together, and attached to the 
leaves or stems of grass and other plants; those of the aquatic larviB 
are fastened to rushes. Tlie larva*, are carnivorous; many live in the 
earth, others in water. They are predaceous, often upon snails and 
injurious insects, thus in a measure repaying the agriculturist for the 
molestation they cause nim. The young larva^ ar^ known to penetrate 
beetles or other larvae and remain within them till they have completely 
consumed them, and their enlarged bodies have tilled out the skins. 
Thus the larvixi of Hfematopota have been observed feeding upon 
Helops and those of Tabanus upon i^octua?." (Stand. Nat. Hist., Vol. 
II, p. 417.) 

Quite recently Mr. C. A. Hart has made a notable contribution to 
our knowledge of this subject,* which will be drawn fnmi in discussing 
the early stages of particular species. 

Authors generally agree that the after effects of the bites of these 
insects are less injurious than those of mosquitoes or buffalo gnats. 
The painfulness of the bite and the terror inspired by their presence 
is, however, a source of great torment to animals that are almost help 
less in protecting themselves against them. The puncture they make 
is large, and after the proboscis is withdrawn there is not unfrequently 
an exudation of blood from the wound. This would tend to remove 
any poisonous injection, but since there is rarely any swelling or 
inflammation produced by these bites, it would appear that no poison is 
conveyed upon their piercing organs. Dr. Packard speaks of cattle 

1 Article VI, Vol. IV, l^u\\.I\VS»ta\.ft\a»Xi-^^^>A\\^'^. 
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and horses being " occasionally killed by their repeated harassing 
bites," and while this seems to be rather strong language, and we will 
refer to it again in considering Tabanus lineolaj there is no question 
that the effects are serious enough, so that it is desirable to protect 
animals as far as possible from their bites. 

With horses in use the common practice of protecting with nets is 
the most effective method we know of, but for animals in pasture it 
would be i)articularly desirable to find some substance which could be 
rubbed over the hair, and, retaining its properties for a reasonable 
length of time, have sufficient repelling power to keep the flies away. 

The larvae are not open to successful attack, and even if they were, 
the fact that most of them are probably beneficial should deter us 
from using destructive measures against them. 

They are widely distributed, and species occur in all parts of the 
world, torturing alike the elephant and lion of the tropics and the 
peaceful reindeer of the arctic region. It is during the hottest sum- 
mer months that they are the most abundant, and they frequent both 
our timbered and prairie regions. 

The species are quite numerous, over 1,300 being known, of which 
about 150 are credited to North America. Manifestly it would be 
impossible in a work like this to even mention more than a few species, 
and, since so little is known of the early stages, there is no necessity 
for treating each species in detail. We will therefore in considering 
the species simply refer to the more common ones, the habits of 
which have been observed, and more particularly those occurring in 
this country. 

Osten Sack en's admirable " Prodrome of a Monograph of the Taba- 
nidse of the United States'' in Memoirs of the Boston Society of Natural 
History (Vol. II, Part IV, Nos. 1 and 4) will enable anyone to make a 
thorough study of our native species. 

The Black Gad Fly or Breeze Fly. 

{Tabanus atraius Fab.) 

Probably this is the largest species in the family, and it is certainly 
one of the most conspicuous, being quite common and of such a decided 
black color as to attract attention either on the wing or when perched 
on the back of some poor animal that tries in vain to drive it off. 
Fabricius described it in 1794 (Ent. Syst, Vol. IV, p. 366). Walsh 
described its larva in 1864 (Proc. Bost. Soc. Nat. Hist., Vol. IX, pp. 
302-306), and in Riley's Second Missouri Report (p. 128) its life history 
is given except the egg and early larval stages. Its bite Is one of the 
most severe of the tribe, but fortunately the species does not occur in 
such great numbers as the green-head fly. Its attacks seem more com- 
monly directed against cattle than horses, and it is most noticeable in 
^^'nnjr pastures, though occasionally seen perched on trees or the side 
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of some bnildiug. The eggs are doubtless deposited in the vicinity of 
water, iu moist places, bat the exact details of ovixwsitiOQ are oakDOwn. 

The larva (Qg. 22, a) is a large, 
twelve-jointed, cyliDdrical affair, 
tapering at each end, of a trans- 
parent, bighl; ]>oIlBhed, glasHj, 
jetlowiah, or greenish a[ipear- 
atiue, shaded with bluish green 
and furuisiicd above ami beluw, 
as in Ihe figure, Willi large, ronnd- 
iah, spoDgo-lihe tubcrdes which 
are retracted or cxserted at the 
will of the insect. Though the 
external integument is eii tranii- 
parentthat tlio iotemal structure 
ia rea^lity visible, yet this integu- 
ment is firm aud the larva moat 
vigocons and active, burrowing 
with great BtTOngtb cither back- 
ward or forward in tbe earth and 
between one's fingers when it ia 
being held. Placed in'watcr it wil 
lashing ont its tail, Imb it ia apparently d 
the moist earth, for it is restlcsa and r< 
tail elevated iu the air. When tbe watei 
surface, but when it it 
('^^ 1 The specimen which I succeeded in brcodiug was sent tc 

IfliM Mr. Adolph Engelmauu, of Shiloli, St. Clair Couuty, III. 

•^L ' found by Mr. William Cooper, of the same eoonty, about 10 feet 

W^ ' ^nui a small but permanent body of water. Mr. Cooper at first 

"'^ ^ took it Co be a leech, and wbcn he attempted tu capture it it 

immediately commenced burrowing m the ground. 

Tbe larva reared by DeOeer was terrestrial. This 
larva is seiuiaquatic, for it is quite at home either in 
moist' earth or water. My specimen was kept for over 
two weeks in a large eartbeii jar of moist earth well 
supplied with earthworms. 
It manifested no desire to come to tbe surface, but 
1 burrowed iu every direction below. I found several 
pale, dead worms iu this jar, though I can not say pos- 
itively whether they had been killed and sucked by 
this larva. Mr. Walsh, iu speakiug of its haunts and 
its food, says : 

1 have, on many difiTereiit occasions, found this larva among 
floating rejectamenta. On one occasion I found six or seven 
specimens in tbe interior of a floating lug, so soft and rotten that 
it could bo cut tike cheese. Once I discovered a single apecimen 
under a flat, submerged stone, in a little rnnnjug broolt. Finally, 
I once met with one iilive, under a log, ou a piece of dry land 
which had been submerged two or three weeks before, *henoe it 
,n exist a long time out of water. I had on several previous 
maturity, and tibia tn&i "ima-^ts -VosNfc-wifc 



vigorously by suddenly curling round and 

as much at borne tu this element as in 

face with the tip of its 

IS foul, it moves about actively near the 

fresh it rcmnius more iiuiet at the bottom. 

by 



Fio. as.— Toftai 



(firom Hart). 
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obtained in 18G1 from larvm, whicli, aiispectiii;; tliiMii to bo c;arnivc)roHs from tlie 
very varied statiouB in ivliic^li they hail occurred, I had supplied with a number uf 
freHh-wnter inollusks, but thii habits of which, in coiiBCiinence of Laving been away 
from homo, I wae imable to wati^li. On September 22, 1863, I found a nearly full- 
grown larva among lloatiug rejoctamonta, and between that date and Deoeuilier 23 
be liad devoured the luollnsks of elevon luiivalves (genus PlanorbiB) from one-lialf 
to tbrue-fourths of au inch ia diameter; and on three separate occaBiuiin I bare uoon 
hini work his way into the shell. In thia operation his pBeiidopod.t were energet- 
ically ctujiloyed, and 1 fonnd, on tracking the sheila after he had n'ithdrawu, that a 
small portion of the tail end of the aniuiul waa left uiitoii<;he<l — no doubt in I'.oniu:- 
qnenue of bis being unable to penetrate the Hmall end of the whorl uf the shttl — and 
also the sklu of the remaining part ajid the horuy-tongued niembranu. 

My larva transformed to pupa within the ground during the fore part of July; it 
remained in tliis state but a few days and the Hy issued July 13, and soou made its 
presence known by its lond buzzing inside the Jar. It was a perfect spocimeii, and the 
pupal integumeut was suthcieutly lirui niid polished, that by carefully waaliiugofT 
the earth auexcollentcabiuetspeciiuen was obtained, which retuiued almost the oxuct 
form and appearance of the living pupa. Before the escape uf the fly, which was 
effected throngh a longitudinal llssure u[i the back of the head and thorax, remind- 
ing une uf the mudo of escapo uf our harvest- flies (Cicadai), this pupa by moans uf the 
hums with which it is 1'iiruished had ]mshed itself up to the surface of the earth. 

The puitii (lig, 22, b) is nearly an inch aiid a quarter in leitgtli and a 
third of an inch in dlaiiieter. It is cylindrical, slightly carved, as in 
the figure, rounded at the head and tapering at the extreme hind por- 
tion. Tlie abdominal segments are all but the first one provided with 
a ling of fine yellowish bristles, pointed 
backward. There is a stout thorn attlio 
aual extremity, bearing six other tliorus. 
The pnpa state lasts bat a few da,ys 
and before the oniergeiiee of the fly it is 
pushed to the surface of the ground by 
means of the bristles and thorns of the 
abdomen, with bending movements of 
the body, 

It splits along the dorsal tine and the 
fly emerges leaving the pupa case in very 
perfect condition. 

The adult fly (fig. 22, c) is an inch or 
more in length, black throngliout, the 
back of the abdomen covered with a 
bluish white bloom and the wings smoky 
black. Tliey are eomuiou through the summer months and it is pos- 
sible from the diflerenttimes that full-grown larvie have been observed 
that there is more than a single brood in a year. It seems probable, 
however, that the winter is spent in the larval stage and that the full- 
grown larvic observed by Mr. Walsh in September were simply late 
specimens that had lived over the previous winter and would have 
pupated the same fall, producing the flies a few days later, and these 
have laid eggs to pass the sncceediug winter. Hart says the larvie 
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\V(trc tiikeii ev«ry iiiuiitli iif the season except June, ;bt wliicli time tlioy 
hiid iiiostly reiK^lieil the jiiipii or imngo Htt^Rc. 

The liabits of tliu luhilt liavo ain-aaly l>efii sutlieieiitly Htiitcd, and sis 
we liavu unfortunately no certain meaui) of leiiellini; tlieni from eattle 
so aH to prevent tlio bites, which is the only tliiiitf we need IVjir fmiu 
them, a diseiiHsion «!' renie<iifs is uuneijeSHury. 

Itniifjht be Htatcd, however, tliat obsei- vat ions <i)l Ihc ellei;t of lar 
and oil or other i4iibstan(HM used to reiicl bot-llies would h(< of vahie in 
arriving at soiuo method of preventiug theii- atliw.ks. 




Hart records the reariiifj (if paraslten, /'hiiiiurvn tohtmiroms Ashm., 
tmw the egg niaKses of tliis spei-ies. Also tint apiuireiil jKinisiti/.ation 
of a hu'va. 

nittiKH-iil'.Ai) llousK Fly, 

(TahaHHH linmla Vah.) 

This is generally regarded as the most common speeies in North 
Aincriea, and its occurrence in all parts of the country in large numbers 
fully supi>orts such estimate. 

While it must have been a familiar iiewt to the early inliabitimtjt of 
the country, its first scientific description was given by Kubiicins ( I'^iit. 
Syst, Tom. IV, p. 300.) 

Packard, "Guide to the .Study of Iiiseots," page 3!ll, says; 

Thin II y is our moat coinnioii HjxtcinH, tlimiHauilH oC tlium iii>[K:iirin); during tliu liot- 

teat purt of tbe annmier, wLeii tliu mm is aliiniu); on <nir iiianilii'M utul wwitAni^-ss^*- 

rita; hore«8 and cattlo ure w.iiictimoH ■wwi'vo4\* AuaVV \«-i *"'""^™'''***''""^*'^^^^^^ 

vJoiidj' iroatlier tile; do uut lly , ivud tlxty \uiV6\imi\W i»KA,^t«»^'ii^^^'^'*^ "* "* 
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Aud also in " Our Common Insects," page 74 : 

We nero tolil tliiring the lost Buuuner that i\ horee which etooil faeteueil to a tree 
in a field Doar the maTshes at Uowley, Maaa., was bitten to duath by these green- 
heads; and it is kuuwn that horsea and cattle are occasioually killed by their 
re[)eatod haraastDg bites. 

TMb (leatli of auinials from bites must be very rare indeed, for in many 
years' residence in tlio Miaaissippi Valley, wliere the fiies abound, the 
autlior lias never known of such ail incident, though 
the bites arc certaiuly a great torment. 

The flies are brown, with a tinge of reddish, and 
the abdomen has a conspicuous whitish line along 
the middle. The eyes are a brilliant green, from 
which the name is derived. 

Hart Las detailed the characters of the early 
stages as follows : " The larva of this species closely 
resembles the young of nigrescenjf, and was not separated from it at 
first." Examples of larvis are said to have been collected iu April and 
in Juiie, pupas in May, and imagoes in May and June, "The tabanid 
pupae develop much more rapidly in hot weather than in cold, and to 
this fact is probably due the difference in time of emergence." 

Larva: Lungtli, 20 mm. ; diamoter, 2.7 mm. Prothoras with lattrral .ihiuiii;; areas 
about as long as the dorsal area, striation about the same as that of thci upper 
mesothoracio area; iiu nuticeable central smooth sjiot; a email one 
OD lower margin posteriorly; re main trig lateral areas a little more 
finely and closely striate ; dorsal and ventral areas of thorax uearly 
amooth ou disk, with basal striii'i those on abdomen vfith moder- 
ately close stria;, more or loss interrupted ou disk ; all areas more 
or leas all in lug. 

Surface wUitish, dull pubeaccut markin^js very light hrowu but 
diatiuct, annuti narrow, creata of false feet alao dull pubescent, 
their sides striate; lateral stripes c)f thorax distinct, slender, not 
dilated poateriorly, lateral edges of dorsal areas of thorax diverg- 
ing; an opai|Ue dark ring about tbe base of respiratory tube, and 
another encircling anal prominence, above it nanally three light- 
brown spots. 

Main internal (racheu; rather thick and notioeable, anbparallel, 
not strongly sinuate, at least back of the niid<lle. Terminal atig- 
matal apine often protruded. 

Pupa: Length, 19 mra. ; diameter, 3 mm. Light ferruginous 
brown, shining, abdomen roughly wrinkled and subopatine. Pal- 
pal sheaths indistinct, not distant; tubercles not dork; ocellar 
tnberclea indistinct or wanting; thoracic spirac u I ut tubercles (fig. 
28) slightly but nearly ecj^ualty elevated, free margin ronnded at 
tip, rima not vertical, evenly arcuate, slightly hooked iu front. 

Abdominal spiracnlar tubercles aubtriangnlar, narrower behind, 
obliquely subconical, much shorter than baaal diameter, bearing a Fio.2T.— ro*oni 
email aubcircular or abort and strongly arcuate lima (fig. 29) ; on " ' 
anterior slope a tranaverse groove, nanally longer than the rima; 
fringes formed of unequal pale apinea, only one or two long spines 
above on seventh segment; outer terminal toetb much longer than 
^e otiiers, directed laterally and upward, the tips of the four upper teeth about 
m Jiae CUff. 30), fringe anterior to anal prommenee ahowLng a chitinoua webbing 



pupa, 
dorsal vtew— 
onlargeil (ftsm 
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between the oases of the splDea, so tha^t the separated tiifte uf tbe female look like 
a pair of bcoad, low tueth witb several spiny points; lateral tufta low down, near 
ends of ventral fringe, formed of sliort spines.— (Hart.) 

The species may be stated to have at least one nataral eoemy, for 
in the Americaa BiitoiQOlogist (Vol. II, p. 337} there is an aceonnt, by 
Mr. H. J. Dunlap, of their being eaten by the Xebraska bee killer 
(Promachus baatardii Macq.). 

This account is of considerable interest, and we quote it herewith; 



champaign, III,, Auguat 
bottle that has iuterested 
whether it is a friend or f 
around ray team during 



mO.—l HGD< 

e for three a 
My attentii 

'. Supposing 



ailt< 



four yeu 



glass 

hardly able to decide 
rst culled to it by seeing several 
to be a new horse-fly, I watched 
bite, but was finally rewarded by seeing it ponuce ii|>on a greentaead 
(TVtbanus lineola Fabr.). It settled npon my sleeve and soon had trausfeired tbe 
contents of Mr. Greenliead's body inside its own by sucking tbeJuiccH out by means 
of its stout proboseis. I saw tliiit operation repeated many tiuies. The present 




r I have seen them dozens of tiiiieit, often five or >^ix aroinid my tenm, and 
have always noticed that in an hour or so after ttiey appeared iiu mure borse-flies 
were to be found. I have also seen them "sucking" house flies, lady-buga, chinch- 
bugs, several motlis, aud have also 'seen them eat each otiier. The oue sent you had 
Just captured a honoj'beu, for wbicb uifuusu 1 made a martyr of biiu (or her) for the 
benefit of scieiiL-e. 

The Grkbnhead. 

(TaianHSCwfafig Wied.) 

This is another common 8]>e<;ies very abuudunt in the Prairie States, 
and was described many years ago. It i.s probably alKiut as abundant 
aud widely distributed as Imeola, and causes a great amount of annoy- 
ance and suffering to domestic animals. 

The following fn»in Hart [irescnts our present knowledge of the life 
history of the species; 

This seems to be normally a terrestrial larva. We have taken it two or three 
times in the eartb of corntiolds lu Champaign County. The dates given are May 31 
and June 1. Examiiles wrre pl;icod in a breeding oage aud uu imago oti'otlalis was 
secured from them. 

4653— If o. 5 5 
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Tbf iina^^o, known as \\w ''grocDlieiul/' is very <xeMorally common, and is quite a 
post in Nonie bottom land juairies. A few examples wore noted along shore at Sta- 
tion D, An<ru8t 20. The examples in our collection were taken on twenty-two occa- 
sions, all between July 15 and August 13, except three dates, July 8 and August 18 
and 31, which would make it i)robaldc that it is single brooded. The localities are 
Carroll Lake, Cook and Ford counties at tlie north, and Fulton, McLean, and 
Champaign cimnties in central Illinois. The specimens were from a variety of situ- 
ations, usually in low herbage, often taken visiting llowcrs. 

Larva: Length, 20 mm. ; diameter, 2.7 mm.; ])rothorax with lateral shining areas 
about as long as the dorsal, coarsely striate, a smooth spot near center of disk; dor- 
sal and ventral areas of thorax smooth, a few striai en those of metathorax, especially 
l)osteriorly ; remaining areas moderately striate, lateral areas of abdomen a little 
more finely striate than the others; all more or less shining. 

Dark annuli pale, narrow, longitudinal stripes scarcely present; false feet with 
dull pubescent crests, their sides rather finely striate; a narrow dark annulus at 
base of respiratory tubes, another round base of last segment, inclosing anal promi- 
nence and giving off a pair of lateral stripes, the lower one longer; no projecting 
spines seen. 

Pupa (from defective cast skin of male) : Length, 20 mm. ; diameter, 3 mm. ; light 
fuscous brown, shining; abdomen smoothly wrinkled; slightly opaque; prothoracic 
spiracular tubercles slightly but nearly equally elevated, free margin rounded at 
tip, rima not vertical, evenly arcuate, slightly hooked in front. 

Abdominal spiracular tubercles small, subtriangular, narrower hehind, obliquely 
suhconical, much shorter than basal diameter, bearing a very small subcircular 
ring; fringes formed of unequal pale spines, the longer ones sparse on seventh seg- 
ment above; outer terminal teeth twice as large as lower pair, directed laterally 
and slightly backward ; upper pair smallest, directed upward ; ventral fringe of last 
segment not noticeably webbed ; lateral tufts rather high, not near ends of ventral 
fringe. 

My material of this s])ecies is not in best condition for accurate comparisons. 

TabanuH annulatus Say. 

This species was described by Say in 1822 (Jour. Acad. Phil., Vol. Ill, 
p. 31 ; Comp. Writ., Yol. II, p. 53), and its territory stated as Missouri. 

It does not seem to have received special notice since. 

It is probably not abundant enough to cause serious annoyance to 
stock or is commonly confused with some more common species and 
has consequently received little attention. 

It is smaller than Tahanus lineola^ the length of the body being a 
little more than two-fifths of an inch. 

It is of a leaden-gray color tinged with reddish; the abdomen black- 
ish brown with gray margins to the segments, the wings without spots 
and shghtly dusky. (From Say's description.) 

Tabanus ntygius Say. 

This species is almost as large as Tabanus atratus Fab., nine-tenths 
of an inch in length and occurs in the Mississippi Yalley. Say's 
description in 1822 (Jour. Acad. Nat. Sci. Phil., p. 33) locates it in 
Arkansas. 

It is violet black and with the thorax pale chestnut. The front of 
the head is yellowish, the thorax with five gray lines, the wings rusty 
w/tL three brown spots. (From description of Say.) 
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It is fairly common at Ames, Iowa, but has not been observed as 
es)>ecially annoying to stock. It has a wide range, however, and 
deserves to be studied with reference to its early stag«^8. 

Hart gives the following facts concerning the species, with descrip- 
tions of early stages: 

The present species was the most iibiiiiduDt tabani<l larva in the vicinity of Havana 
last apTing (1895) It firsl uppcareil in our collections 8e]iteml)er 14, when a num- 
ber were noted Bwimnitnir iimiiUt vufretittinn near the margin at Station 1). In the 
spring tlie.v were found at nuai'ly nil of the stations, but more particularly in eon. 
nection with tipuiid, niusctd, and EristaliH larviit, in matted accmiiulatiODS of dead 
Btenie and loavea over mud. They were especially abundant March 30 in Flag Lake, 
where large plump laivie appeared at every torn. It was a sarprise to lind a few of 
them npon the bottom in open, shallow water, far from shore, in the middle of 
Quiver Lalie at Station A. Young larvat have beou common in connection with 
larvut of Bittncomorpha and Limnophila iit Station I since March 17. At Stationa 
B and G they have been eonimon in inoist drifts of fine rnbbisb 
washed up by wavcB Pnpiu were found in the breeiliug cagce 
May 10 and 23. One emerged Hay 27 and another tried to 
emerge June 2, but die<l and was romoveil from itn case. 

The larvHi resemble those of the lineola gronp in their stria- 
tion and coloration, but differ in their short lateral prutlioracio 
areas and larger size. They are like atratut in si/,c, but may be 
readily separated from it by their coarser lateral striati<m, 
straw-yelluw tint, slender lateral vittic, and usually projvcticig 
terminal stigmatal spine. 

Larva: Length, 45-5.5 mm.; diameter, 6-T mm. ; brig) it straw 
yellow, varying in souie yonug larvie to nearly clear white, 
marked with light fuscous brown microscopic pubescence, 
usually paler at each stage than atratus. 

Lateral prothoracic striated areas not more dian half aa long 
as the dorsal, striation not finer than that of tlix iiiiddli< and 
lower lateral areas of the mesothorax, striate<l portion Hhining; 
a email smooth spot a^goining the impressed line below; remain- 
ing npper thoracic areas a little less closely slriatoc), but not 
strongly different from that of the pro thorax ; abdominal lateral 
areas a little more finely striate; dorsal and ventral areas with 
margin striati:d, disks nearly smooth in ailutt larva;, last seg- 
ment more strongly striate, especially licueath. 

Dark anuuli distinct, broad, including false feet, a distinct, 
transverse dorsal ami ventral pale spot in front of the false feet ; 
abdominal annul! often with a small triangular backward pro- '^'°' ''■''^,"""^^^ 
longation on median line above. Prothoractc lateral space uccu- hstii 
pied by a pale brownish fuscous quadrate spot in f^nt of the 
striated space. Meso- and m eta-thoracic lateral stripes usually distinct, but Hiender, 
searcely dilated posteriorly, lateral edges of dorsal areas diverging; lateral stripes 
above the abdomen almost wanting, except on last two segments, la these stripes 
the punctures of the upper and lower rows are indicated by rounded pale dots, and 
those of the inner rows by elongate dots. Last segment with bases of respiratory 
tnlie and anal prominence encircled with dark rings, joined by a lateral connection, 
its dorsum with at most a short basal line or pair of dots on each eidr. Coarser 
pubescence of false feet tipped with pale brownish. 

Main internal trachea; thick and niitlceable, especially in yonn^ larvie, lustrous, 
aubparalle), not strongly sinuate, nearly straight postorlorls \ t*'£«>™»''^ ''■^'»-*»-''j^ 
apine dark reddish brown, smooth, ttwXBiW^ ^io«Q&«i^S>.4-^^i'^-'*''i- 
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Pupa 9 : Length about 31) mm. ; itiameter about 6 mm. ; light lirownisli fiiaooiu, 
thorax paler, sbiuing; abdomeii roughly transversely wrinkled and subopaqiie. 
Palpal shnatliB diatitict, as far apart as are the setiii home liy the larger tubercles at 
the uenier of thii anterior surface of the head ; surface between them rounded, bear- 
ing a small wrinkled tubercle at middle; antennic and 
l^" ' tubercles darker than snrrouDding surface; ocoUiir tnber- 

' clesdistinct; prothoracio spiracular tubercles slightly but 

evenly elevated in a plane parallel witll that of tho aur- 
ronnding surface; rima nearly straight in it« outer half, 
inwardly curving strongly forward and eudinj; in a con- 
spicuous hook ; free margin of tubercles rounded at tip. 

First abdominal with two distinct setiu eai^h side above 
tho spiracles; abdominal spiracular tubercles rounded, 
broad behind. Ion, subhemi spherical, rima long, following 
posterior bi>rdcr of tubercle, slightly curved at middle. 
more strongly curved forward at each end; on anterior 
surface a transverse groove extending across tlie tubercle, 
but not OB long as the rima. Fringes of unequal spines, 
enlarMd'rfrom narC)'"""~ often tipped with blackish, all but two of tlie long sphies 
wanting in abroad space above on seventh segment. Ter- 
minal teeth nearly er[ual, tipped with blackish, their points marking tho angles of a 
heiagoM, slightly wider tli.in high. Ventral friuao of last segment not webbed 
together ; lateral tufts high, on a level with upper lateral line. 

Tabanus nolettai Say. 
In describing tliis species in 1822 (Jour. Acad. Pliil., Vol. Ill, p. 31; 
Comp. Writ., Vol. II, p. 5.*{) Thomas Say utates; 

This is <ine of tlin species that are called prairie flies. It is numerous in the 
prairies of tbo State of Missouri and is very troublesome to the cattle. I have seen 
cattle in tbo forests which inargin tbeee prairies when attacke<l by these insects 
atari suddenly and plunge into the thickets that the branches may divest them 
of their oneiuies. Travelers are much incommodeil by them; many cover their 
horses with canvas, etc., to shield them from theii attacks, or rest in some shaded 
or secluded situation during that part of the day when they are the most abundant. 

No special meiitiou is made of it iu subsequent works, but we kuow 
it to be fairly common in tlie Mississippi Valley, Say's account prob- 
ably covers territory outside of the present State of Missouri; and 
Wiedemann (vide O. 8. Oat., p. 22) is autliority for its occurrence in 
Kentucky. 

It is a ratlier large species, nearly four-fifths of an inch long; the 
thorax gray, with brown lines; the abdomen black-brown with a gray 
central stripe which is widened on the middle segments and consists of 
triaugnlar 8i>ot8 on the fourth, fifth, and sixth segments. 

European Gad-fly. 

{Tabaniiaboviuus IJnn.) 
From the statements of European writers this is apparently the gad- 
fly of Europe, or at least the one which is particularly troublesome to 
cattle. 
According to Linnieus (Syst. Nat., Turtou Transl., Vol. Ill, p. «7), 
itiaJialfitu Barope, and is extremely troublesome to cattle. 
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The eyes are greenish ; back of abdomen with white triangular lon- 
gitudinal spots. 

The early stages of this species were traced by De Geer (Mem. Ins.), 
who found the larva to be terrestrial and carnivorous. His observa- 
tions on this species were the first giving information upon the early 
habits of the Tabanidaj. 

The Banded Breeze Fly. 

(Therioplectea cinctu8 Fab.) 

The banded breeze fly, or orange-belted horse-fly, is a species of some- 
what larger size than the greenhead. It is rather less abundant than 
the black breeze-fly, which it somewhat resembles, exceptiug the orange 
or reddish band on the abdomen. It is limited more to the Eastern 
States. It was described by Fabricius at the same time as Tabanus 
atratus (Ent. Syst., Vol. IV, p. 3G6). 

Hwmatopota pluvialia Linn. 

According to Kollar this is one of the most troublesome specnos. He 
says: 

It is not much larger than the common horse-fly, and is cliiefly distinguished hy 
its large green eyes, through each of which run four brown undulating bands. 

The body is gray with brownish cross stripes; the wings gray with brown spots. 
It freciuents meadows and pastures and attacks horses and horned cattle in sultry 
weather before rain, nor does man escape. Although the wound it inflicts is sharp, 
it does not produce any lasting itching or burning. 

This statement regarding the injury caused does not agree entirely 
with the statements of other authorities, for in Kirby and Spence's 
Entomology (p. 93) we find a quotation from MacLeay which reads as 
follows : 

I went down the other day to the country, and was fairly driven out of it by the 
Ha'/matopota pluvialiSj which attacked me with such fury that, although at last I did 
not venture beyond the door without a veil, my face and hands were swollen to that 
degree as to be scarcely yet recovered from the e fleets of their venom. I was 
obliged on my return to town to stay two days at home. Whenever this insect bites 
me it has this effect, and I have never been able to discover any remedy for the tor- 
ture it puts me to. 

Also, in Linnaeus under the description of the species: 

Like T. cwctUiens^ this little insect Axes on the hands, face, and legs, exciting a 
painful inflammation in the part where it has drawn blood. 

The Ear Fly. 

{Chrysops vittatus Wied.) 

This is a rather small species, yellow in color, with black stripes and a 
broad, smoky band across the middle of each Aviug* It wias. ^<b%ssciss,^^». 
in 1821 by Wiedemann, but w'vWiovjA) ^efet^i^v:.^ "^^ V\is.\^d5«i>Jso^* 



O insect:* affectinq domestic animals. 

It is Rsiiil to be very troublesome in the wooded regions of tlie Mis- 
ssijipi \"iilley, directing its attacks particularly ui)Oii horses' ears, in 
eonset|uence of which it ia coinmonly called the 

Chrgsopi HHiritlaluK Mar:q. 

This is a common B]>eciea in the prairie region and 
is recorded from District of Columbia, Maryland, 
Connecticut, New Jersey, and Kentucky by Osten 
Sacken. It appears to be the most common 8])ecies 
;it -Vini^s, Iowa, 

Ckrgeops nig'er Macq. 

A similar species, black in color; also very com- 
mon. 

i'lirijaopn qiiadiiiiUalua Say. 

8ay described tliis sj)Gcies in 1822 as inliabitbig 
the lej^ion near the Itocky Mountains. It is of a 
gray color, with four longitudinal brown lines on the 
thorax. The wings have a large brown spot on the 
front margin. It is nearly two-fifths of an inch in 
length. 

('hrysupi roitalMs Yah. 

Occurs in South America and the West Indies. 



Chrtjtopx fagajc <l 



This specicH, easily recognizi 
Osten Siicken lecorded it from 



1 from the figure, is widely distributed. 
, New Hampshire, Canada, Idaho, 




Montana, and Yukon Kiver. It occurs at Ames, Iowa, and doubtless 
tAronffhont the northern Mississippi Valley at least. 



The ] Iippobohcid-likb Tabanid. 
{Goniopa kippolioicoide* Aldricli.) 

Under tlie above name Mr. J. M. Aldricli Las described a vecy pecu- 
liar tly, that bus the structure of the 
tabanids, but the general appearance 
of a hippoboscid, although it is not 
known but only surmised that it may 
have a parasitic or semiparasitic 
habit. 

Since nothing is known as to the 
habits or the early stages of the fia. af—EcgiuasHof CT^-y«.,.sff«u«n.{f™m 
species, and it would seem to be of 
very rare occurrence, it will suffice for the purpose of this paper to 




simply refer to the original descriptioii iiiid tigures (I'sycbe, Vol, VI, 
pp. 236,237). 

Kuiiiily I^KPTIl)^':. 



(WniiM 



Flics.) 



Most of the species in this family are of medium .size, with rather 
slender bodies, aud the abdomen generally souiewhat taiicring. They 
are sparsely haired; the head short; the eyes in the males set close 
together; theautenuiu short, aud the third joint with a terminal bristle 
or slender style. 

The larvie are carnivorous and live in the ground or else in decaying 
wood, in sand, moss, or water. 

The 8i>ecies generally prey upon other insects, but according to Dr, 
S. W. Willlston "some Western species of Symphoromyia suck blood. 
as do the horse-dies." 

As he does not particularize as to the s.^iei&k'is ci\)%»s"^sA,'<5a*i -sx^nsi^s. 
attacked, or the method of a.tt5\«k,-w6mmt\e\.^iXft'*.>i^^'^™''*^'^*-'^^^*"^^^^ 
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Family CESTRID^E. 
(Bot-llies, Breeze Flies.) 

The bot-flies form a distinct family, easily recognized in larval or adult 
stages. The adults are heavy-bodied insects, generally rather hairy, 
and characterized by the small eyes standing at the sides of the head, 
the small antenn<^e sunken into deep pits on the front of the head and 
by the rudimentary mouth i^arts. 

The larvae are thick, fleshy grubs living parasitically in various por- 
tions of the bodies of mammals, the alimentary canal, the subcutaneous 
tissue, nasal passages, etc. The tracheal openings are located at the 
posterior extremity and protected by horny plates. 

Frequently the segments are provided with rows of spines which 
serve to assist the animal in locomotion. The pupa stage is passed in 
the ground, the parasite leaving its host and entering the ground for 
this purpose upon attaining its full larval growth. 

From the manifest economic importance of the different species and 
the great interest attaching to the habits of the species, which depart 
widely from even the most nearly related forms, they have been the 
subjects of investigation from the earliest periods of scientific work. 
The habits in general of the more common species were known more 
than a century ago and stated in the works of Linnaeus, DeGeer, 
Beaumur, and others, while the later studies, early in the present cen- 
tury, by Clark and afterwards by Joly, Brauer, and others, have cleared 
up most of the essential points in Jbheir life history. 

For the most part, these must be stated in detail for each species, 
since the habits are very different among the different species, and par- 
ticularly so in the different genera. 

In all cases the eggs are deposited on the animal to be infested, 
either where the larvae will gain access to the proper part, or in direct 
contact with the parts to be invaded. 

In one case, at least — the sheep bot-fly — the eggs may have already 
hatched and the free larvai be deposited by the female. 

Studies of the young larva have been attended with some difticulty, 
though in the later stages they are well known and were accurately 
described at an early day. The full life of the larva has been a sub- 
ject of study by Joly and especially by Brauer, who presents in his 
"Monographic der Oestriden" a very careful discussion of the subject. 
A translation of this part has been published by Mr. B. Pickmann 
Mann (Psyche, Vol. IV, pp. 305-310), and the following extracts from 
this translation will be of such service in gaining a full understanding 
of the early life of the bot-flies in general that it seems desirable to 
include them : 

The larvae of the CEstridai, although in many oases qaite peculiarly shaped, are so 

nearly related to the larvje of the rest of the Muscidse-calyptra that it has not yet 

been possible to discover for them a constant distinguishing character founded upon 

tbeir strnctnre. The reason of this lies in part in the cestrid larvas themselves, since 
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tliey are very different anions themselves, and in part also in onr defective knowl- 
0(l.v,e of the muse id larva'. 

At present; it is true, no real muscid larvaB are known with large thorn- warts — as 
I will call the dermal formations which occur in many testrid larvip, which are con- 
ical, soft at the base, Heshy, and corneous at the tip — also none with the character- 
istic stigmatal plate of the Gastrophilus larvae ; on the o.ther hand, very many are 
known with thorns, like those of Dermatobia, or naked, like those of the young 
Ilypoderma, or with horny stigmatal plates, like those of Cephenomyia. The 
remarkable parasitic method of life in mammals can probably be looked npon as 
peculiar to the Gt^strida^ I leave it, therefore, to a future observci to establish a 
character for the cestrid larvje whereby they may be distinguished from all other 
muscid larvm, and limit myself here to the description of the larvte according to 
genera and species. 

The Qistrid larvai belong to the great division of those dipterous maggots which 
have been called headless, since they are segmented throughout and the usual regions 
of the insect body are not separated. Only a cephalic and an anal end, therefore, 
can be distinguished on the annulate body of such larva). In general the following 
common characters and i)eculiarities of the (BStrid larva? can be specified. 

(1) The body of all cestrid larvjo is really composed of twelve rings. The first 
two are, however, not always distinctly separated, so that I take them together in 
the description, and designate them both by the name of cephalic ring, on which in 
many cases an anterior and posterior section is clearly to be distinguished. On that 
account I assume onlj' eleven segments, as earlier authors have done. Onlj' the new- 
born larvic of Gastrophilus make an exception to this number; they, if Joly's state- 
ment is correct, possessing thirteen segments. 

(2) Two anterior, external breathing organs are always to bo distinguished on the 
larva', between the first and second segments of the body, and two posterior, exter- 
nal breathing organs on the last ring. The former are very small and appear either 
as points, knobs, or fissures, or the anterior ends of the trachea) are hidden entirely 
in a cylindrical invagination of the skin (Gastrophilus). The posterior breathing 
organs are either breathing tubes which are protrusile and retractile (new-born Gas- 
trophilus larvie [p. 36] and Cephenomyia larva'), or large stigmatal plates which are 
constructed according to two kinds of types. One of these types is represented in 
Gastrophilus and Dermatobia, the other in the rest of the genera. The stigmatal 
plates are more or less protected by lip-liko organs on the last ring or bj'^ withdrawal 
into the preceding ring, and are in this way cleaned from substances which adhere 
to them. 

I have described in detail under that genus the structure of the posterior stigmatal 
plates in Gastrophilus. The majority of the genera possess, however, two stigmatal 
plates in a real sense, consisting of corneous chitinous substance on the last ring. 
Each ring is usually crescent-shaped or renifomi, in younger larvae even quite cir- 
cular, and appears when magnified either as latticed with coarse meshes, finely 
porous or almost smooth, sometimes radially furrowed. Ou the inner border of each 
plate is in all larva) in the third and in many in the second stage a thinner, mem- 
branous or knob-like place superposed or embedded, sometimes inclosed in the plate 
itself. The attachment of the trachea corresponds to this place on the inside. Since 
it usually has the appearance of an opening, and also has been taken for such, I call 
it the false stigmatal opening. It has not yet been ascertained without doubt that 
breathing goes on in such stigmatal plates, but it probably takes place through 
pores of the plate. It seems to me as if the plates were penetrable especially at the 
circumference of the attachment of the trachea). 

(3) The new-bom larvae all possess external mouth parts; in the later stages 
larvae with oral hooks and those without them are to be distinguished. An internal 
pharyngeal framework of various development always occurs^ thia vw<s.Vs»»^ ^'Safc 
membranous gullet and by its musculat fttxuctxrc^ \^ ol ^«^«ll\»v^^«^^^^^:^^^^^^^^ 
in^ of the larva. If oral hooks are pTe»©\i\., tVn!i^ ^x^ co\iTi«k«X»5L^V0Q.'C«:v^^^^ ^^^ 
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Usually a y-«liape<l, beut chitiiious plate is to be seen, whose open side looks up- 
ward; from the side it lias the shape of a sitting butterlly whose large upper wing 
reaches far back and has the smaller, narrow under wing under it. Since the wings 
of the two sides are grown together firmly underneath, the whole pharyngeal frame- 
work appears like a Hying insect, when the wings are bent apart from above, and 
with the base in a plane. The part lying more or less in front, which is to be found 
in the middle between the wings, and which really radiates out into these, or is united 
with them like a ligament, is what Schroeder van der Kolk calls the tongue bone. 

In the pharyngeal framework, therefore, there can be recognized a body (Schroeder's 
tongue bone) and four wing-like processes, which often, again, consist of several parts. 
The body is connected with the wings jiosteriorly. It is always beut in a U-shape, 
and so that the open end looks upward, i. e., if other soft parts of its vicinity which 
also close this are disregarded (p. 37). Bent flat, it shows a more or less distinctly 
H -shaped chitinous plate, with very broad side parts, which — in full-grown larva* — 
become confluent behind into a simple, broad plate, and only leave an oval hole in 
front of them for the passage of the discharge duct of the salivary glands, but pos- 
teriorly bear the four wing-shaped processes (two large upper, or in the outspread 
plate outer ones, and two smaller slenderer inferior or inner). On the anterior end 
of the body, in many genera, oral hooks are jointed to the short anterior side parts. 
In the anterior curved excavation of this lies in the membranous expansion a small 
corneous chitinous plate which is pierced like a sieve and whose nature has not yet 
been more closely investigated. It seems to me as if this plate lay at the outlet of 
the salivary ducts. It is especially distinct in Cephenomyia larva*. It is wanting 
in several others. 

In young larvit, the pharyngeal framework consists only of two chitinous rods, 
which are united in front by a chitinous band. These chitinous rods radiate out 
behind in little wings. A (similar) pharyngeal framework occurs in all other muscid 
larvjp, and corresponds in the perfect insect to the chitinous frame of the jiroboscis. 
I have repeatedly convinced myself that such is really the case, since I have opened 
the coarctate pui):e of Cephenomyia and Gastrophilus before the emergence of the 
flies. Since, in these genera, as we will see later, the nymph is tightly inclosed by 
the pupariura, it can be noticed how the already freed pharyngeal framework, which 
remains attached to the puparium, rests in the mouth fissure of the nymph, and is 
drawn out of it as soon as the nymph is taken away or the lower lid is lifted off". 
It is also easy to form an idea that the pharyngeal framework, together with its 
internal parts, corresponds to the proboscis of the fly if it is observed how other 
muscid or syrphid larvae while alive project and withdraw this exactly as the fly 
does its proboscis. 

In Hypodernia, the mouth parts undergo a retrograde metamorphosis from the 
second stage (after the first molt); the oral hooks disappear, and therewith all the 
external mouth parts, but the internal pharyngeal framework remains. 

(4) The o'strid larva; show antenna; (at least rudimentary ones) above the mouth 
parts; these have the appearance of corneous or usually membranous knobs, and in 
the latter case are provided with one or two ocelli-like points. Subulate, many- 
jointed antenna*, such as occur in many muscid larvte, are never found. 

(5) All possess an anus, which lies on the last rijig, under the stigmatal plates, 
and is very small. 

(6) They molt twice while they are parasitic. I have observed most closely the 
molting in Hypodernia larva; of the second stage. In H, diana, the passage from 
this stage (p. 38) to the last one takes place about the beginning of February. If 
in a cutaneous muscle which is richly larded with such larvae the capsules of 
those larvae whose hinder stigmatal plates have the shape of the third stage, but 
are still clear yellowish -brown, are carefully slit open, the skin characteristic of 
the preceding stage, with the many little thorns heaped in groups, will be found 
either still partly attached to the front end of the larva or entirely dependent from 

^Ae cepbalie end or folded together along the dorsal side. The process of molting 
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seems to be entirely similar to that in the Melophagus larv»^ ; at least Leuckart 
states that the old skin in these is shoved together toward the cephalic end of the 
larva), and there remains attached. The Hypoderma larva, immediately after the 
molt, is pure white, very soft, and appears naked, since the thorns do not become 
dark and distinctly separated from their surroundings until they harden. 

Three forms or stages are to be distinguished, corresponding to the molts, which 
forms in Hypoderma, Gastrophilus, and Dermatobia show great differences. In the 
third stage the larvie reach their full size, usually change their color, and that often 
very considerably, and then first leave their host animal, crawl away and pupate, 
after the manner of the Muscidje. 

(7) This pupation must be considered as a third molting, in which, however, the- 
skin is only detached around the pupa, but is not stripped ofi', and remains in con- 
nection with it by means of four tracheae The hardened larval skin, or puparium, 
is burst open at the cephalic end by the emerging fly by means of the frontal bliidder 
filled with fluid, in the direqtion of the arcuate sutures in a double manner. Althougli 
the pupation resembles herein that of the Muscidte in general, yet there occurs in 
one part of the (Estridje, i. e., in Hypoderma, a peculiarity which has not been 
observed before, namely, that the larva transforms in the puparium in a completely 
outstretched condition, and this, therefore, is far larger than the insect which comes 
forth from it. 

(8) So far as they have been observed, they lead a parasitic life in mammals, and 
feed upon the juices of these auim.ils. In Hypoderma, a blood-red intestine often 
shows through, and it is likely that these sometimes suck up blood in addition to 
the exudation which immediately surrounds them. 

(9) The closely observed larvie all show at first a slow and finally a rapid devel- 
opment, so that there occurs a resting stage, which often lasts seven months, between 
the swarming of the imago and the first visible appearance of the larvae 

The larvae of the (Estrida) were formerly divided into two groups — into larvae 
with oral hooks and those without external mouth parts. Such a separation is of 
service in distinguishing the full-grown larva», but scientifically uniiattiral and 
incorrect, since in the first place this peculiarity of the full-grown larvae corre- 
sponds to no similar degree of relationship of the perfect insects, and in tiie second 
place it is only temporary (p. 39), since all (I'Strid larvie possess oral hooks when 
they are quite young. Such a division also as Clark attempted to make into cavi- 
colce^ cuticolw, and gastricolw, is inadequate, for while the species of a genus do, 
indeed, always agree in life history so far as their occurrence as parasites in a deter- 
minate organ is concerned, nevertheless the larvje of very dift'ereut genera may also 
share this same manner of life with others; for instance, Hypoderma, Cuterebra, 
Dermatobia, among which -there is far more diff'erence between one and. two than 
between Cuterebra and Cephenomyia, if the imagoes are considered. Such a divi- 
sion is, therefore, likewise not a natural one, since it disturbs the natural relations 
of aflinitj'. Two elements must be considered in order to bring about an approxi- 
mately natural division : In the first place, the organization of the larva', and, in the 
second place, their manner of life, and the latter in a subordinate degree, though 
this is here more important than in other animals, since as yet there is no example 
of two species of CEstrida^ of one genus having been found parasitic in diflferent sys- 
tems of organs. Thus the Cephenomyia larva* belong to the (esophagus, the Cepha- 
lomyia and (Estrus larvie to the nasal and frontal cavity, those of Gastrophilus to 
the intestinal tract, and those of Hypoderma to the subcuticular cellular tissue. 

Although it is stated that the larva of Gastrophilus has been found in the oesoph- 
agus, this is one of the exceptional cases which are not authenticated. Of course, 
only the full-grown larva is meant here, since young larvie may always be found in 
other places during the immigrations. So, for instance, the young (Estrus and Cephe- 
nomyia larvie both immigrate in like manner through the nose, and their roads do 
not separate until they get there, but the former mi^va,!^ v\\.\.<3» \Xv«> l-^wsXa^ ^^c^NJw^ -^soS^ 
the latter into the OBSophageal cavity . 
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Of the organs in which CEstrida? occur, the skin, or really the subcuticular cellu- 
lar tissue, is that whicli is the most strongly attacked; the larvj« of four genera — 
Hypoderma, CEstromyia, Derma^obia, Cuterebra — live in it. The nasal and frontal 
cavity are inhabited by the genera Cephaloniyia and G^^trus, the nasal and (esoph- 
ageal cavity by the genus Cephenomyia, the intestinal canal by the genus Gastro- 
philus. The transformations of the other genera of (Estrida»> are unknown. 

It is interesting, further, that many genera occur only as parasites of certain fami- 
lies of manmials, while others have a somewliat wider or very wid<5 range of distri- 
bution, and so have for hosts the difterent mammals, yet not quite without choice, 
and often even seek man for their breeding i)laces. 

Thus, until now, the larvie of Ceplienomyia have only been found in the throats of 
cervina, those of the genera Ccphalomyia and Oestrus only in tylopoda and cavicornUi, 
those of the genus Gastrophilus in solidungula and multungula (Jihinoceros), but 
Hypoderma, on the other hand, in cavicornia (Bos, Capra, Antilope), cervina (Cervus, 
Moschus), and equida, Cuterebra larvie in Rodentia and Marsupialia, and finally those 
of Dermatobia in dogs, oxen, horses, and even upon man. 

(p. 40) Another picture is formed if the perfect insects are divided according to a 
peculiar character into those with pectinate antennal bristles (Cuterebra, Derma- 
tobia), and those with naked antennal bristles (Hypoderma, Gastrophilus, Cephe- 
nomyia, Cephalomyia), since the larvje of the former are parasitic in ungulate 
animals as well as especially in Rodentia and Marsupialia, but those of the latter 
only in Ungulata. This hitherto so convenient and practical division likewise can 
not be relied upon for an inference, since CEairus leporinua belongs to the group of 
(Estridie with naked bristle, but its larva lives upon a rodent. It is seen that such 
divisions are only artificial and serve for orientation, but that nevertheless nature 
can not be forced into them. Such divisions are therefore only temporary, and only 
too often become untrue so soon as new discoveries are published. It is therefore 
best to treat of the larv;e according to their g.enera, and to limit these as natually 
as possible, since it has thus far been found constantly in this family that the larvie 
of one genus all have a like life history, and conversely the generic characters of the 
imagoes can scarcely lead us astray if we wish to draw an inference as to the life 
history of a larva perhaps not yet investigated. In the case of a new genus, how- 
ever, we can infer its life, history with very little certainty. Experience alone 
teaches this. 

The flies are seldom observed except in open sunny places and secrete 
themselves mostly in low herbage, grass, along roadsides, and other 
situations where they may gain ready access to their victims. Most or 
all of them live in this stage strictly without food, the mouth parts, 
except in a few, being very rudimentary or entirely wanting. All are 
confined in their attacks to vertebrates, and all, so far as positively 
known, to mammals. 

The species are quite numerous, about sixty being known in the adult 
form, but only the more common ones have been thoroughly studied, and 
in our detailed discussion of the species we will give particular atten- 
tion only to those affecting the common domestic animals. 

The Horse Bot-fly. 

{Gastrophilus cqui Fab.) 

Bots in horses have been a familiar form of parasite to farmers, 

stockmen, and veterinarians for we know not how long. Whether they 

were familiar to the aucients has been a matter of discussion among 
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learned men, but the mention in ancient writings of the (Estrus and 
its habits is now generally considered as referable to some of the flies 
capable of i)iercing, such as the gad-flies or horse flies and not the bots. 
The occurrence of two or three similar species affecting the horse has 
led to some confusion in their names. Thus the (Estrnn equi of Lin- 
ntcus api)ears to correspond with the (Estrus vituli of Fabricius, while 
th(» latter author includes in (Estrus equi the (Estrus nasalis, (Estrus 
hwmor)'hoi(l(iliSj and (Estrus veterinus of lAnuivuH. Without going into 
a discussion of this synonymy here, it will be seen that all of these 
forms were apparently familiar to scientific writers more than a century 
ago as well as the more striking features of their life history. Thus 
the statement made by Linna»us (Turton's translation, p. 582) reads as 
follows: "Deposits eggs on the hairs of horses, and always on those 
parts which are most liable to be licked by the tongue; these, either 
in the egg or larval state are conveyed by the tongue into the stomach, 
and passing through the intestines with the food are discharged with 
the dung." These larvic are commonly known by the name of bots. In 
1815 Mr. Bracy Clark published his essay on bots of horses and other 
animals presenting the results of thorough investigation upon these 
interesting parasites, and subsecjuent investigation has but confirmed 
in large part the conclusions reached b^ him. 

NATURE AND EXTENT OF INJURY. 

Difterent writers have i)laced very difl*erent estimates upon the 
injury due to bots, and as great diversity, or perhaps greater, exists in 
the opinions of practical men and veterinarians, some holding that the 
presence of the bot in the horse's stomach does not interfere with its 
normal activities, while others look upon them as extremely dangerous 
and sometimes refer almost any serious disturbance of the digestive 
organs, or death from unknown cause, to bots. 

The injury to the horse from the larvae may take four forms : (1) The 
attachment to the walls of the stomach causes an irritation which may 
interfere with the normal action of the glands or reduce the extent of 
glandular surface; (2) the bots abstract some nutriment from the 
walls of the stomach, or by absorption, from tlie contents of the stom- 
ach itself; (3) by collecting, particularly in the region of the pylorus, 
they serve as an obstruction to the free passage of food from the stom- 
ach to intestines; (4) in passage through intestines they may attach 
themselves at times to walls or in rectum and cause great irritation. 
Some consider this as the source of most of the serious symptoms from 
presence of bots. In any of these methods the extent of injury depends 
in large degree upon the number of bots x)resent, a few probably caus- 
ing no appreciable damage, while large numbers (sufficient, as we have 
seen them, to completely cover large patches of the stomach walls) 
must cause serious disturbance and loss of nutrition and would seem a 
sufficient cause to produce fatal reaiiltA. ¥xo\xi \Xi^ T^-saXjox^ ofl ^^^ ^as^ 
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DO deflnitu statistics can be given for the losses incurred. It i.s prob- 
ably safe to say that nine tenths of all colts and homes that are pas- 
tured during summer, and a smaller proportion of driving and work 
horses, become infeste<l with bots each year. Aside from the injuries 
inflicted by the larvii', we must consider the excitement produced by 
the flies wlicn depositing the eggs as a source of loss, and this in many 
eases is by no means insigniflcant, 

LIFK HISTOKT AND lIAniTK. 

Adults of this species are about three-fourths of an inch in length, 
th« wings are transparent with dark spots, those ncitr the center' form- 
ing an irregular, transverse band. The body is very hairy, the head 
brown with whitish front, thora.x: brown, al>domen brown with three 
rows of blackish spots, which are subject to considerable variati(m.s. 
In the females the segments are often almost entirely brown with sim- 
ply a marginal series of yellowish spots, while in males The abdomen 
may be almost entirely yellow or very light brown, wirh brown or dark 




spots very distinct. The nniles are rarely seen, for while it is one of 
the most common occurrences to witness the female around the horses 
depositing their eggs, the males evidently hold aloot They are readily 
distinguished by the form of the abdomen, which lacks the two tubalar 
segments at the end, and is provided on the under side of the last seg- 
ment with a pair of dark-brown or black hooks, or clasping organs. 
Otherwise, ex<iept the color of the abdomen, already mentioned, they 
/wAv/nbJe very closely the females. The eggs (llg. 37, a and I/] ai-e light 
j'tilJow iu uoloe aad wUl be found attavhedto thehair^of the shoulders, 
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forelegs, under side of body, and sometimes even the mane and other 
parts of the body, most commonly, however, on the forelegs and shoul- 
ders. The method of deposition has been frequently observed. The 
female hovers near the horse in a position which appears to be nearly 
vertical, since the body is bent downward, and the extended abdomen 
is thrust forward under the body to its full extent. The fly then darts 
toward the horse, the egg is glued to the hair in an instant and the fly 
retreats a yard or two to hover till another egg is ready to be deposited. 
The operation is repeated at very short intervals, so that hundreds of 
eggs may be deposited upon a horse in a comparatively short time. 
The eggs are held by a sticky fluid, which quickly dries and thus glues 
them firmly to the hairs. They are about one-sixteenth of an inch in 
length, and taper a little toward each end, though the attached end is 
the smaller. The outer end is provided with a little cap (operculum), 
which is set quite obliquely to the axis of the egg^ though some authors 
represeut it as cutting the egg square oft' at the end. This cap or 
operculum breaks or is pushed off when the grub hatches. Bracy 
Clark wrote that the eggs do not hatch until twenty-five to thirty days 
old, while "Joly found them to hatch in tour or five days. Verrill says: 

The eggs contain more or less perfectly developed larvM? when laid ; and when they 
are mature or have been a few days attached to the hair, they hurst open and allow 
the young to escape almost instantaneously, when moistened. Thus, when the horse 
licks itself or its companions, the moisture hatches the eggs and the young larvae are 
transferred to the mouth hy the tongue or lips, and thence to the stomach, where 
they fasten themselves to the lining membrane by their two hooks. 

Evidently some such condition is essential to the hatching of the eggs, 
as we have removed hairs containing eggs from tlie horse and keeping 
them where not subject to moisture they failed entirely to hatch, and 
even after a year's time do not appear greatly shriveled. Doubtless 
they must hatch in a comparatively short time or lose their vitality, 
for moisture does not eff'ect a hatching in those long kept away from 
the horse. The empty egg shells may cling to the horse for some time 
after the hatching of the larvje and give it the appearance of being 
coated with eggs. .Examination, however, will readily disclose the 
absence of the operculum in the hatched eggs. 

In order to determine more certainly as to the exact condition of 
hatching and the time involved, I undertook in 1893 some observations 
which were reported in Bulletin No. 32 of the Division of Entomology 
(pp. 46-49). Eggs collected from a horse while flies were depositing, 
and therefore probably not long laid, were opened at ditterent times by 
rubbing them with a moistened finger, simulating as nearly as possible 
the action of the tongue in licking the body. While the larvjxj appeared 
to be fully formed during the first three or four days after deposition, 
the eggs hatched with difficulty and the larvjc seemed quite inactive, 
and all larvae that were freed in this manner up to the tenth day were 
hatched with difficulty, though the larvse at tk^ ^w^l q>1 \,\sx^'^esfiL^^<83y^ 
becoming fairly active. 
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Four weeks after hatching the eggs opened with the slightest touch 
of a wet finger, and the larva? adhering to the finger were very active, 
though in some cases they were inactive and apparently dead. About 
five weeks after collecting the eggs nearly all gave only inactive or 
dead larvae, though opened with ease on being touched with the finger, 
and in forty days after collecting no living larvae could be found in the 
remaining eggs, except one which had succeeded in pushing off the cap 
of the egg and partially emerging. 

In view of these results, I concluded : 

(1) That the eggs of the horse bot fly do not hatch, excejit by the assistance of the 
horse's tongue. 

(2) That hatching does not ordinarily occur within ten or twelve days and possi- 
bly longer, or if during this period, only on very continuous and active licking by 
the horse. 

(3) That the hatching of the larvas takes place most readily during the third to 
fifth week after deposition. 

(4) That the majority of the larvae lose their vitality after thirty-five to forty 
days. 

(5) That larvsB may retain their vitality and show great activity upon hatching 
as late as thirty-nine days after the eggs were deposited. 

(6) That it is- possible, though not normal, for eggs to hatch without moisture or 
friction. 

(7) That in view of these results, the scraping otf of the eggs, or their removal or 
destruction by means of washes will be effective, even if not used oftoner than once 
in two weeks during the period of egg deposition, and, probably, that a single 
removal of the eggs after the period of egg deposition has passed, will prevent the 
great majority of bots from gaining access to the stomach, or at least so large a 
proportion that little injury is likely to occur. 

Wishing to know still more definitely tlie period of most ready hatch- 
ing, and the effect of different washes for treatment, I suggested to a 
veterinary student, Mr. Harry Shanks, a careful series of observations, 
which were carried through during the summer of 1894. 

From this study, which was made under my direction, and so that I 
had frequent opportunity to note progress, a number of points were 
gained, which are worth adding to the above record. Three hundred 
eggs were collected from a horse which had been previously freed from 
eggs, so that the exact date of deposition was assured. The eggs were 
tested every day. 

On the day of collection (first day) the eggs appeared immature. One 
day later eight eggs opened by picking the operculum oft* showed three 
larvae with slight movement, and five immovable. On the third day a 
half hour of friction failed to hatch eggs, but the larvae when freed by 
picking off the operculum showed two, slight movement; one, no move- 
ment, and one sufficient movement to get out of the opened shell. 

On the fourth day the larvae in eleven eggs were all active, but had 
to be freed by j)icking off the operculum ; the same was true up to the 
seventh day, the only ditterence being noted in greater maturity and 
size of larvae. 
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On the ninth day, or when the larvae were eight days from deposi- 
tion, one larva was freed by seventeen minutes of rubbing with wet 
finger, another in twenty- two minutes; on the tenth day two others, 
one in fourteen and the other in eight minutes; and on the eleventh 
day several were hatched, the time varying from two to five minutes of 
subjection to the saliva and friction. On the twelfth day it required 
but one or two minutes, and on the thirteenth eggs would hatch in 
fifteen to thirty seconds. On the fourteenth day a number of eggs 
were tried, about one-third of which hatched almost immediately upon 
being touched with the moist finger, the others in from five to eight 
seconds. On the fifteenth day all eggs seemed fully mature, and prob- 
ably nine-tenths would have hatched at once upon being touched by a 
horse's tongue in the ordinary motion of licking. From the sixteenth 
day to the twenty-second the eggs would open with a touch of the 
finger, but the larvae would not adhere except with moisture. On the 
twenty-third day the first dead larva was noted, and a day later four 
out of eleven eggs opened had dead larvte. On the twenty-fourth day 
all of the eggs not previously opened were examined with a lens, and 
only one showed the cap removed, the larva being partly out, but dead. 
The hatching of but one egg out of three hundred seems to me to 
establish pretty fully my former opinion, that the eggs require moisture 
or friction for the release of the young. 

On the twenty-fifth day, out of 10 eggs three contained dead larvae, 
five could move slightly, and two were quite active. On the twenty- 
sixth day caps were removed from thirty-five eggs, twenty-seven larvae 
being dead, seven were capable of slight movement, and one was active 
enough to escape from the shell. 

On the twent^^-seventh day out of forty-tliree eggs opened only one 
larva was alive, and on the twenty-eighth day only one out of sixty-five, 
and on the twenty-ninth day all the remaining eggs, one hundred and 
three, showed only dead larvie. 

The results of this study, it will be seen, confirm in the main the con- 
clusion of the former observations, the i)rincipal dift'erence lying in the 
fact that all the larvae were dead at a somewhat earlier period. Of 
course it could not be said that of the eggs opened in the earlier days 
none would have survived longer than four weeks, but considering the 
number used and that one-third of them were kept the full four weeks 
and two-thirds nearly that long before being opened, the presumption 
is strong that that is the full normal period of survival. 

It is safe, I think, to sum up the matter by saying that the eggs nor- 
mally require friction and moisture to permit of their hatching and trans- 
fer to the horse's mouth, that hatching occurs with difficulty before 
the tenth day, and most readily after the fourteenth day, and that they 
lose vitality at a period varying between the twenty-eighth and fortieth 
days, the bulk not surviving more than four weeks. This gives a solid 
fonndation upon which to base recommeuda»t\o\i^^'^^wc>\}«^^^«j»xs^^^'^c^^ 

eggs must be destroyed. 
4653— No. 5 6 
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The newly hatched larva ^fig. 37, c) is a slender, worm-like creature, 
so transparent that the internal organs are plainly visible. It grows 
rapidly at first, its food consisting, probably, of the mucous secretions of 
the mouth and oesophagus. When two days old it presents the appear- 
ance shown in fig. 37, d. As soon as it reaches the stomach it fixes itself 
to the walls by the hooks next the mouth and soon undergoes consider- 
able change in its form and appearance. The body becomes more con- 
ical, but instead of the head end being widest this becomes more slender, 
while the tail end broadens. The spiracles at first exposed in two iiap- 
like projections from the last segment are drawn more within tlie body 
and are protected by the development of a horny plate. The spines on 
the segments following the head become more pronounced. When full 
grown the larva is three-fourths of an inch to one inch in length and of 
the appearance shown in the accompanying figure (fig. 37, g). At this 
time they occur in large clusters upon the walls of the stomach, gener- 
ally more especially numerous at the pyloric portion, where they serve 
to retain the contents of the stomach. From the fact that the food 
of the horse does not become completely reduced to fluid, this obstruc- 
tion may be considerably greater than if only fluid matter had to pass 
the pylorus. This growth has occupied from late in the fall, through 
the winter, till late in the spring, and when fully developed the bots 
loosen their hold and are carried through the intestines and, escaping 
with the excrement, burrow into the ground to pass the pupa stage. 
This lasts for several weeks, thirty to forty days, according to some 
authors, when the fly, which has been already described, issues and is 
ready to proceed with the business of providing for another generation 
of bots. 

The larva of this species has been found in the stomach of the dog, 
though it can not be considered a normal habitat for it, and it is very 
doubtful whether the young larvae could survive in the stomach of 
a carnivorous animal. Eailliet (Comptes Eendus des seances de la 
Soci^t^ de Biologic, 1894) cites records by Colin and others of such 
occurrences, and details experiments which show the possibility of the 
survival of nearly mature larvae that are swallowed with iragments of 
the stomach walls attaching to the stomach of the dog and remaining 
alive and healthy fifteen days after the ingestion. 

PREVENTION. 

In dealing with bots in horses, by far the most important point is to 
prevent the introduction of the larvae, and while we have no oppor- 
tunity, as in the case of the ox bot-fly, to completely exterminate the 
pest, it is certain that proper attention to preventive measures would 
in a few years greatly reduce the numbers of the insect and procure 
comparative freedom. The better care usually accorded horses makes 
it possible to deal with it in some respects more easily than the species 
infesting cattle. The most vulnerable point of attack lies in the con- 
spicuous position of the egga. l^o horseman, probably, can overlook 
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these objects when occurring on the horse he is caring for, and colts in 
pasture sometimes become so covered with them as to give a decided 
change in color to the parts most affected. It is evident that removing 
or destroying these eggs previous to hatching is all that is necessary 
to prevent *^bots" in the horse. With horses kept in stables or used 
daily there is little trouble; the flies have less opportunity to deposit 
eggs upon them, and the ordinary grooming of the animal serves to 
remove some of the eggs, or being constantly under observation the eggs 
attract the attention of the person in charge and he removes them, if 
not to prevent bots at least to avoid the unsightly or ill-kept appearance 
they give the animal. With colts or horses in pasture, however, the 
case is very different. Not knowing the currycomb or card through the 
whole summer, and perhaps hardly seen from one week's end to the 
other, the eggs deposited on them by hundreds have every possible 
chance to transmit larvie to the alimentary canal where they commence 
their growth. During July, August, and September, or as late as eggs 
appear on the horses, those kept in pastures should be examined once 
every two or three weeks and the eggs destroyed or removed. This can 
be accomplished in several ways. By using washes of dilute carbolic 
acid, about one part carbolic acid to thirty parts water, or rubbing the 
affected parts over lightly with kerosene, by clipping the hair or by 
shaving the eggs off with a sharp knife or razor. Our own experience 
leads us to prefer the last. With a very sharp knife or razor (a dull one 
will glide over the eggs) the affected parts can be very quickly run 
over without removing much, if any, of the hair. This method leaves 
no doubt as to whether or not the eggs have been touched, as in washes, 
and subsequent examinations are not complicated by a lot of dead eggs 
or shells. Perform once every two weeks, and there can be very few of 
the larvae which gain entrance to the stomach. Will it pay, may natu- 
rally be asked by the man who has, say, from twenty- five to a hundred 
colts in the pasture. Possibly not, if but a single season is considered, 
but the loss of a single horse, or the poor condition of a number, result- 
ing from bots, or the fretting of the whole number in pasture, would 
more than equal all the cost of removing the eggs from the entire lot. 
But when the presence on the farm of the pest year after year is consid; 
ered with all its attendant evils, we believe most emphatically that it 
will pay. 

Quite frequently the flies will be observed at work depositing eggs 
on the legs or body of a horse at work or in carriage. If not noticed 
at once the nervous stamping, biting, or often greater excitement of 
the horse will apprise the driver of their presence. Although the flies 
are pretty wary and dart away when approached, a few seconds' watch- 
ing will enable one, by striking them down to the ground with hand or 
hat, to capture and kill the fly and thus stop the deposition of eggs 
and annoyance to the horse. Whether the larvae of this species can 
mature except upon gaining access to e^xlX^^^^xa.^ ^<^V Xa^^^^^^'^scs. 
determined, and for all the.tim^ t^ie^ \iox^^^ ^^\». ^2^^^^^ «^ ^^^^^ 
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road they have ready access to earth. But as some other forms can 
pupate successfully in the dung heap, it would seem worth while to 
subject the droppings of horses known to contain bots to some process 
that would destroy them and thus prevent maturity of the fly. 

REMEDIES FOB BOTS. 

The prescription of drugs for the removal of bots from the stomach 
when their presence is known or suspected belongs rather to the vet- 
erinarian than to the entomologist, but it may not be out of place here 
to call attention to a few of them. It is of course not an ea y matter 
to determine during the life of the horse whether any particular dis- 
turbance of the digestive organs or lack of nutrition is due to the 
presence of bots or to some other agency producing similar symptoms, 
and even a competent veterinarian may be puzzled in diagnosis. If 
occasional bots are noticed in the excrement of the animal together 
with poor condition, their presence in numbers may be inferred. It 
must be remembered that the bots are capable of withstanding almost 
any substance that the walls of the stomach can endure, and the safest 
plan, if intending to dose for them, is to employ a veterinarian. Tur- 
pentine is perhaps most generally given, but must be used with care. 

The Hemorrhoidal I>ot-fl.y. 

(Gastrophilus hatnoirrhoidalis Linn.) 

While it is common to speak of the horse bot fly, it should not be in- 
ferred that there is but one kind parasitic upon the horse. Take the 
world over there are at least six well-defined species occurring on the 
horse, ass, or mule, and any of these are liable to be introduced into this 
country with imported animals. The above-named species is probably 
next to equi, the most generally distributed in this country. With the 
other allied species it was well known in Europe during the last cen- 
tury and received mention or more elaborate description from Linnaeus, 
DeGeer, Fabricius, and other leading writers on entomology. 

EXTENT of injury. 

The losses to be referred to this species are similar to those of the 
other species, but from the accounts of various authors and what we 
have beard from persons who were plainly describing the actions of 
this particular form, it is evident that the excitement and consequent 
loss due to the attacks of the adult fly are much worse with this species 
than the common one. This is described by Clark as follows : 

At the sight of this fly the horse appears much agitated^ and moves his head back- 
ward and forward in the air to balk its touch and prevent its darting on the lips; 
but the fly, waiting for a favorable opportunity, continues to repeat the operation 
from time to time ; till at length, finding this mode of defense insufficient, the enrajjed 
animal endeavors to avoid it by galloping away to a distant part of the field. If it 
stiU con tin lies to follow and tease him, his last resource is in the water where the 
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(Estrurt is never ohHrrvod to follow him. At other tiiiieH this (KstruH gc^ts hetween 
the forelegs of the horue whilttt he is grazing, and tlum niakeH itu attack on the lower 
lip. The titillation ocoasions the horse to stamp violently with his forefoot against 
the ground, and often strike with his foot, as if aiming a hlow at the fly. They 
also sometimoH hide themselves in the grass and as the horse stoops to graze, they 
dart on the mouth or lips an<l are always observed to jioise themselves during a few 
HocondH in the air, while the egg ih preparing on the point of the abdomen. 

LIFE niSTOUY AND HABITS. 

ITaving discussed i)retty fully the habits of the coniinoii species, it 
will be unnecessary to go into details that are similar in other species, 
but simply call attention to distinguishing characters and such differ- 
ences in habit as may be of economic importance. 

Prof. A. E. Verrill (Keport on External and Internal Parasites of 
Man and Domestic Animals, p. 29) gives the following condensed state- 
ment of its life history and habits: 

The GastrophiluH hwmorrhoidaUSy or rod-tailed bot-iiy, is a small species, easily dis- 
tinguished by the bright orange-red tip of the abdomen. The thorax: above is olive 
gray and hairy, with a black band behind the suture. The base of the abdomen is 
whitish and the middle blackish, in strange contrast with the orange red of the end. 
The larvje have the same habits and are found in the Hame situations with those of 
the common bot-fly, which they much resemble, except that they are whiter and 
smaller, their length not exceeding one-half or five-eighths of an inch. They change 
to pupic within two days after leaving the horse, and the pupjc are deep red. They 
reuuiin in the pupa state about two mcmths, and the flies appear from the last of 
June till the cool weather of autumn. In depositing the eggs the female difl'ers in 
habit from the common bot-fly, for she selects the lips and nose of tlu^ horse as the 
most suitable place for this purpose. The eggs are darker colonul [some authors say 
black] than those of the common bot-fly, and contain a nearly developed embryo, so 
that they very soon hatch, and the young larvju are trauHfcrrcd to tho mouth by the 
tongue, and thence get into the stomach. 

IIKMKDIKS. 

On account of the shorter tinn^ between dei)osition of eggs and hatch- 
ing of larva»>, it is evident that the removal of eggs as for that species 
wouhl be less suc'.cessful. For horses in use, immediate attention when 
they give signs of the presence of tlie fly, the capture of the insect 
and the removal of eggs already attached would be l)ut the natural 
method suggested by a knowledge of the insect. For liorses in pasture, 
if exhibiting signs of molestation by this insect, the same attention 
would be advisable whenever the nature of tlie case will permit. It 
would be worth while to try the apjdication of some oil or tar to the 
hairs of the lips as a prevc»jition to tlu^ fastening of the eggs to them. 

IlORSK HOT-KI.Y OH ^MJlIIN KlY." 

{(iuHtrophiluH nasal'iH I jinn.) 

As already stated, this species has been more or less confused 
with equi in scientific writings and doubVXvi.^^ ^\S^ w^s^^ ^<c»\\x '^^sssMtvS^^ 
observation. 
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It was described as (Estrus nasalis by Linnaeus (Fauna Suee.) and 
it was also given the name of veterintis by Clark. It was included by 
Fabricius with hcemorrhoidalis under (Estrus equi. The description in 
Systema ^aturte (Turton's translation) is as follows: 

Wiugs immaculate, body ferruginous, sides of the thorax and base of the abdomen 
with white hairs. Deposits its eggs on horsc^s and cattle, the larv.e probably pass 
through the stomach like* the former one. 

Less than (Estrus equi. Insertion of the wings and base of the abdomen covered 
with whitish hairs; second segment of the abdomen with two hairy tubercles, 
beneath and legs rusty brown. Female with sometimes a blackish abdomen. 

Of this species Yerrill writes (Ext. and Int. Parasites, p. 28): 

The Gastrophilua nasalis is a smaller species, densely hairy, with the thorax yel- 
lowish red or rust-colored. The abdomen is either whitish at base, with the middle, 
black and the apex yellowish brown and hairy ; or the base is whitish and all the 
rest brown ; or the middle is black, with the base and apex whitish, with grayish 
hairs. The wings are unspotted. The larvae are much like those of the preceding 
fhaemorrhoidalis], except that they are smaller, and also live in the stomach of horses. 
They change to pupie beneath the manure, and the flies appear from June to Sep- 
tember. It also infests the ass and mule, and some authors say that it lives even in 
cattle. 

Zurn ^ ascribes this parasite to horses, asses, mules, and goats, and 
says the eggs, 1 mm. long, are laid on the lips and margin of nostrils. 
He describes the full-grown larva as 13 to 14 mm. long, deep yellow or 
yellow brown, thicker behind than before, and the segments 2 to 9 above 
and 2 to 10 below with a single row of yellowish, brown-tipped spines. 

The pupa he described as dark-brown or black, the segments with 
only a single series of homy spines, its length of life in this stage 
from thirty to forty-two days. 

Professor Garman^ in a recent paper on the subject gives a record of 
the occurrence of this species in Kentucky. 

From this record it would appear that the species is somewhat 
common and troublesome in that region, and as the species has been 
recorded from many places in this country, it may be looked upon as 
having quite a general distribution. 

The most essential point in habit of this species is the fact that the 
eggs are laid on the lips or nostrils, within easy reach of the tongue, 
and as it is quite probable that they hatch more promptly than those 
of equij it is more difficult to adopt measures of prevention. Measures 
must consist in preventing as far as possible the deposition of eggs, for 
which purpose the application of a little tar and fish oil to the hairs of 
the under lip may be of service, and where eggs are suspected, the use 
of a wash of carbolic acid to the lips and margin of nostrils. 

According to Garman, the eggs are white, and are attached to the 
hairs of the lip and throat by the greater part of one side. The species 
occurs in Europe and has been observed in jS^ew England, ^ew York, 
Ohio, Kentucky, Kansas, Utah, and probably elsewhere in this country. 



^I?je tieriacben Parasiteu, p. 100. 
'TJiG Bot FUea of the Horse, Seventh An. Rep. Ky . Ag. E.xp. Sta.., v xxvii. 
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Professor Gar man gives the following key by which the different 
species of bot-flies may be distinguished: 

1. (6) Discoidal cell closed by cross vein. 

2. (3) Wings marked with brown G, equi, 

3. (2) Wings not marked with brown. 

4. ^) Anterior basal cell nearly or quiteeqnal to the discoidal cell in length. G.nasalis. 

5. (4) Anterior basal cell markedly shorter than the discoidal cell . (i. hcvmorrhoidalis, 

6. (1) Discoidal cell open G.pecorum. 

Gastrophilus pecorum Fab. 

We are not aware that this species has been encountered in the 
United States, and if so it is evidently rather rare. The following 
paragraph from Professor Verrill's report would seem to indicate an 
acquaintance with specimens collected in this country : 

The Gastrophilus peoorum is densely covered with yellow hairs, with a band of 
black hairs on the thorax behind the suture in the male. The female is yellowish 
brown, the abdomen black, with yellowish hairs at its base, as well as on the 
thorax. The wings are grayish or light brownish, clouded with yellowish brown. 
The larvsB are similar to those of the more common G. equi, and have similar habits. 
The flies appear at the same time. 

Osten Sacken's list of American Diptera records it only from Jamaica 
on the authority of Walker. 

The Bot-flies of Cattle: Warble Flies. 

Until a few years ago it was assumed that the common bot-fly affect- 
ing cattle in this country was the same as the one most common in 
European countries, and the same specific name was applied to it with 
apparently little careful examination of either larvte or adults to deter- 
mine the question with certainty. 

Following the announcement of Dr. Curtice, that the larvai reached 
the backs of the animals through the (jesophagus, a careful review of 
all available material was made (Riley, Insect Life, Vol. lY, p. 302), 
which indicated that the species most abundant, if not the only com- 
mon form, was not the hovis of Europe, but lineata, which is likewise 
European in distribution. 

There is so much in common, however, in the habits and nature of 
the injury of the two species that it seems appropriate to discuss some 
of these general features for the two species, and then to give the dis- 
tinctive features for the two forms with reference to such differences of 
habit or treatment as may be necessary. 

A considerable portion of this general matter was prepared prior to 
the discovery of the identity of our species with Imeata, and, while 
written with bovis in mind, applies properly to the former species. 

Historically, bovis has been recognized the longer, having doubt- 
less been known from earliest times, and the larva often mentioned, ivk 
writings from 1710 on as, possibly, a\^o lme(xta^\ix>J^^om^ ^^^ ^^'^vst^^^ 
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by DeGeer in 1776 under the name of (Estrus hovisj later changed by 
Latrielle to Hypoderma bovis. 

]n 1815 Bracy Clark, in his Essay on the Bots of Horses and Other 
Animals, presented probably the first careful study of its life history 
and habits, and later the researches of Brauer, Taschenberg, Zurn, and 
others have added to our knowledge of the species. 

More recently Miss B. A. Ormerod, consulting entomologist of the 
Royal Agricultural Society of England, has published results of a num- 
ber of reported and personal observations on its habits, injuries, etc., 
and during the summer of 1889 the Farmers' lieview, in this country, 
undertook an investigation on much the same plan. 

The species are, so far as we know, closely confined to the bovine 
race or nearly related species, lineata being regarded as a parasite of the 
buifalo as well as the ox. Kollar (Treatise on Insects) speaks of bovis 
as affecting besides cattle, the stag, roe, and camel, but no authentic 
record of such occurrence has been noted, and he may have had as a 
basis for the statement the related species occurring normally on these 
animals. There are, indeed, records of the rare occurrence of these 
parasites on man, but such are exceptional, and the species should be 
considered as restricted, primarily, to bovine animals. On account of 
this restriction, the insect is known in the larval stage only where cat- 
tle are kept, and can be introduced in a new country only in the larval 
stage with the animals. It is in this manner and this alone that they 
have been scattered over the world with domestic breeds of cattle. 

EXTENT AND MANNER OF INJURY. 

The losses from warble flies must be considered from three distinct 
points, only one of which can be estimated with any great accuracy. 
They are (1) the loss incurred on the hides perforated by the maggots, 
subjecting them to discount or rejection in the markets; (2) the loss in 
milk and beef supply caused by the fretting and stampeding due to the 
presence of the flies when laying eggs, and (3) the loss to the vitality 
of the animal, its weakened condition, and consequent loss in milk or 
beef due to the presence of the warbles, with accompanying ulcers in 
the back, sometimes, it is asserted, resulting in the death of the animal. 

LOSS ON HIDES. 

This will vary in different countries, both from the actual differences 
in abundance of warbles and consequent perforation of the hides and 
from the different rates of discount applied by different dealers. That 
it is by no means insignificant will appear from the following condensed 
statements of statistics and evidence on the subject: 

As a result of many inquiries and testimony from numerous sources, 
M/ss Ormerod estimated the Joss in England at $5 per head for cattle. 
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The results obtained by the Farmers' Review in its recent investi- 
gation are summarized as follows (Insect Life, Vol. 11, p. 157): 

From the reports received the approximate percentage of grubhy cattle and the 
average loss on grubby hides for the principal stock-raising States of the Mississippi 
Valley have been estimated as ^pllows (August 7, 1889) : 

iMinoi*.— Seventy-three per cent of the cattle marketed in the grubby seasou are infested with 
grubs. The average loss on a grubby hide is one-third. 

Iowa. — Seventy-one per cent of the cattle in the majority of counties are grubby in the season 
specified. Loss on grubby hides one- third. 

Jndiana.— Forty-eight per cent of the cattle grubby. Loss on hides one-third. 

TTiacormn.— Thirty-three per cent of cattle grubby. Loss on hides one-third. 

Ohio. — Fifty-six per cent of cattle grubby. Loss on hides one-third. 

Missouri. — Fifty-seven per cent of cattle grubby. Loss on hides one-third. 

Kansas. — Sixty per cent of cattle grubby. Loss on hidcH one-third. 

Kentucky. — Fifty-seven per cent of cattle grubbj'. Loss on hides one third. 

In Minnesota and Dakota grubs are practically unknown among cattle. 

In Nebraska they are not very bad where found; twelve counties report an average of 40 per cent. 
The rest heard from are free of the pest. Grubby hides are ' ' docked " one third of their value. 

In Michigan 61 per cent of the cattle are infested witb grubs in the southern and middle counties. 
In the northern counties they are unknown or very scarce. Grubby hides sell for one-third leas than 
sound ones. 

The amount of this loss can be better appreciated perhaps by reproducing in con- 
densed form the approximate estimate of the loss on the hides of cattle received at 
the Union Stock Yards of Chicago during the grubby season, which includes the 
mouths from January to June. Using the reports by States above given as a basis 
it is estimated that 50 per cent of the cattle received arc grubby. The average value 
of abide is put at $3.90; and while from the report referred to one-third value is 
the usual deduction for grubby hides in this estimate, )»ut $1 is deducted, or less 
than one-third. The number of cattle received in 1889 for the six months indicated 
was 1,335,026, giving a loss on the 50 per cent of grubby animals of $667,513. When 
to this is added the loss from depreciated value and lessened quantity of the beef, 
the amount for each infested animal is put at $5, indicating a total loss on these 
animals from the attack of the fly of $3,337,565. 

LOSS IN MILK AND BEEF FROM ATTACK OF BOT-FLIES. 

In trying to present any estimate of loss from this source we are con- 
fronted by the fact that many other flies with these serve as a constant 
source of annoyance to cattle in pasture, exciting them at times to a 
wild frenzy, when they go chasing about trying to avoid their enemies, 
and not only losing the opportunity to feed peaceably, but using up in 
useless activity the nutriment which should go to form milk or flesh; at 
other times driving them into ponds or streams of water or into the 
shade of trees or sheds, where they remain for hours at a time, only 
partially relieved from the torments of their foe and losing the oppor- 
tunity for feeding which is essential to growth or production of milk. 
It is, of course, impossible to separate the losses due to each kind of 
fly, and even if it were possible it would be diflicult to state in exact 
figures the sum lost. The following note, quoted by Miss Ormerod, is 
perhaps as good an illustration as we can select to show approximately 
this loss as estimated by a practical breeder and dairyman : 

We all know, to our cost, how greatly these irritating flies torment and madden 
the cattle, caosing them to gallop or run as if for their live^ t» %«<» w«i8»:^ ^sjssb.n^ 
buzz and presence of their tormentoxa. Y^i^^^w^ g^\.W«^ ^^\i^^\» ^^^ Nsi.^«^«^-^>«^ 
out quiet and xest, and milking cowft mu»t ^m^c^ ^.Q ^ ^x^^X^t: ^3.\»^^^ NSaas^.-^'^ 
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aware of. To nso a commou remark, they soon *^bate" — i.e., give less milk. To 
drive a cow fast or cause ber to be excited reduces the quantity and quality of the 
milk. Without perfect quiet and rest they can not do their best for us. This leads 
me to one important point. What is our loss in the cheese tub caused by the warble 
and gad flies? I have tried to estimate the loss during the four or five summer 
months or even the eight months that a cow is supposed to be in profit. There are 
certain times of unrest when the cow will give about half of her usual flow of milk. 
These tormenting flies and the presence of the prickly-coated warble maggot nmst 
keep up a perpetual uneasiness and retard the growth of our feeding cattle, to our 
loss, it may be, of £2 per head. In the dairy cows the loss will be greater. The 
daily loss of milk may make a diff'erence of a hundredweight of cheese per cow per 
annum. Half a hundredweight, or 12 per cent of milk less in a dairy, making 4 
hundredweight at 70 shillings, comes to 35 shillings. But 12 per cent is too low an 
estimate. It may in some cases be put at £3 per head, and in a dairy of 100 cows 
would show a loss of £300. 

This source of injury, however, lasts but a few weeks during summer, 
and probably does not compare with the loss due to the presence of the 
maggots. This must be a constant source of irritation to the animal 
and a drain upon its energies from the time the warble begins to grow 
until the sore heals after the departure of the maggot. It extends 
through at least one-third of the year, while the whole period of inva- 
sion probably lasts for eight or nine months. Imagine some fifteen 
or twenty boils or carbuncles located along the back producing a reg- 
ular supply of mucopurulent matter due to the inflammation and sup- 
plying nutriment to a healthy grub which grows to be three-fourths of 
an inch in length, and suppose, if possible, that these are no discom- 
fort or cause of loss to the creature affected with them. 

The occasional attacks of one or more species of bots ujjon man and 
tne discomfort caused by them in such cases would seem to be sufficient 
proof of the irritation caused in the lower animals, even if we allow 
something on the ground that these lower animals are less sensitive to 
pain. Omitting, however, the creature's comfort as a matter of mere 
sentiment and considering the question from the practical standpoint 
of money returned, it requires only the very modest estimate of the loss 
of $1 per head to the cattle of the United States to show a loss of about 
$36,000,000 sustained by the country on the basis of tlie census of 1880 
(doubtless between fifty and sixty millions at the present time). Young 
animals are injured more than old ones, and many writers assert that 
deaths are not infrequent from the effects of warbles. 

Without considering the lessened quantity, the inferiority of the beef of animals 
infested by the grub is strikingly shown in an article on the subject in which the 
testimony of retail butchers and buyers of meat in Chicago and other cities is given. 
It is shown that the buyers of the highest class of meat, who supply hotels and res- 
taurants, will not on any account purchase carcasses showing traces of warble attack. 
Such beef has to be sold, therefore, at a price below that ohtainable for good beef, 
free from grub damage, and the lessened value per animal was put at from $2 to $5. 

The appearance known as licked-beef, which, resulting from the presence of the 

grub, may be described as a moist or running surface of a greenish-yellow color, is 

certainly unwholesome in look, if not in fact. The description of such meat as given 

in the Farmers^ Review, quoting again largely from Miss Ormerod, is almost sufficient 

^ tuTn one against beef altogether. — (Insect Life.^ 
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If we take the estimates as a whole, some of which have been pub- 
lished since the first writing of this chapter, it is evidently a modest 
estimate to consider the losses from the different sources of injury to 
hides, loss in milk and beef, and lessened vitality to be $2.60 per head of 
cattle for the whole United States, making a grand total of $90,000,000 
on tlie basis of the census of 1880. Were this loss something unavoid- 
able or requiring the expenditure of much time or money to prevent, 
there might be some excuse for its continuance, but since it can by 
simple and inexpensive methods be not only wholly prevented from 
year to year, but practically exterminated from the country, thereby 
avoiding both the loss and the trouble of applying remedies in the 
future, it would seem of the greatest utility to adopt those necessary 
measures without further delay. The preventive measures necessary 
become at once apparent by knowledge of the life history and habits of 
the insect. 

OCCURRENCE OF WARBLES IN MAN. 

There are many instances of the occurrence of the warble in man, and 
these records contain instances which are to be referred to both of the 
species, Dr. Kiley having positively identified one such case at least 
for lineata, and Dr. William Schoyen being authority for the European 
records of hovis. In all these cases there seems to have been a large 
amount of migration on the part of the larva and usually an emergence 
from the skin before complete maturity, which would suggest that the 
lai:va does not find the conditions exactly normal. The following 
instance observed by a physician who is also a trained entomologist is 
of special value as showing the conditions of such an occurrence: 

Several years ago I saw, professionally, a boy 6 years of age who liad been suffering 
for some months from the glands on one side of his neck being swollen and a fetid 
nlceration around the back teeth of the lower jaw of the same side. Three months 
treatment was of no avail, and the end seemed near; one day a white object, which 
was seen to move, was observed in the ulcer at the root of the tongue, which on 
being carefully extracted proved to be a large grub, which, from having frequently 
seen them, I recognized as a full-grown larva of Hypoderma. It was of the usual 
tawny color, about half an inch long when contracted, about one- third that thick- 
ness, and quite lively. The case ended fatally. This boy had been on a farm in 
Illinois the previous fall, where probably the egg was in some way taken into his 
mouth, and the larva found between the base of the tongue and the jaw suitable 
tissue in which to develop, coming to maturity at tlie same time with those bred in 
cattle. (Dr. John Hamilton, in Entomological News, Vol. IV, it. 219.) 

LIFE HISTORY AND HABITS. 

In certain points of life history and habit the two species agree. The 
adult flies are about half an inch in length and bee-like in appearance, 
the two species separated easily by characters to be detailed later. 

They appear during the summer months and deposit their eggs upon 
cattle, the act of oviposition being frequently accompanied by a great 
amount of annoyance to the aninial^^m ^ou\^ c.^'e»^^*\\\.'«^\Y>x^%'<^^\ss^ 
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^aloh terror lis to result iu costly stampedes, prevention of feeding, and 
iivrvousnesfii iliat is very injurious to the animal. 

Tho rlics probably mate iu the vicinity of their pupation, and the 
t'emules seek the cattle in oi>en pasture for the purpose of depositing 
their egjcs. It is claimtnl by good observers that they will not iiy over 
^ater or follow cuttle when they seek protection in ponds or other 
bodies of water> and also that they do not enter sheds or trouble cattle 
ill the shaile. The methoil of deposition has been a subject of much 
Uisi'us&uon. The earlier WTiters asserted that the insect punctured the 
skiu and laid the egg beneath, basing the assertion, it would seem, on 
the ^reibC terrtu* and apparent pain of the animal when attacked and the 
(HHUtiou of the grub when first distinguishable. Eeaumur even describes 
the boriug api^ratus by means of which it is able to pierce the tough 
hiUe ojf the ox, (^lark and others, however, held with equal strength 
W the view that the eggs are simply deposited on the skin, and the 
UMrva> begin at once upon hatching to burrow beneath. Williston 
^l^^mt Nat Hist, Vol. II, p. 427) says: "The eggs of Hypodermaare 
deiH)«uteil ou the hairs about the front shoulders, neck, and groins of 
artUHlactyls only. It was thought for a long while that the female 
thrust the eggs within the skin, but such is now known not to be the 
ettse*** Miss (>rmerod, after careful study of the very young larva^. and 
o^kur«i|H of their channels, says: "From the presence of these small cav- 
itiw just IhJuw the cuticle, and the fine canal running downward from 
them or ttiun the surface, as the case may be, to the young warble cell 
Ueueath the hide, 1 think we shall find that the egg is fixed just b(^neath 
the eutiele and that the young maggot works its way through the hide 
U> whei*e we find it in the early stage. It does not seem possible to me 
that the fly could pass the egg through the hide by means of her egg- 
hi>'ing apparatus (or ovipositor), because, as observed, the passage down 
the maggot cell is sometimes of a shape that could not have been caused 
by the ovipositor." It seems hard to believe that all the fright and 
apimrent pain exhibited by the cattle is due simply to the aligliting of 
the tties and dei)Osition of the egg on the hair. They can not bite, for, 
as alreiuiy stated, their mouth parts are rudimentary, and to sui)pose 
tliat the cattle are aware of the true nature of the pest and exhibit 
ft^ar simply because of a knowledge that tliey will cause them future 
trouble is to accredit them with a wisdom rather beyond that usually 
granted to any of the lower animals. Neither does it seem that all this 
Aright could be due simply to their resemblance to bees, for cattle are not 
80 frequently stung by them as to develop such an intense fear of them. 

The structure of the ovipositor clearly excludes the possibility of puncture, for, 
though homy, it has a blunt, trifid tip, and is beset at the cud with certain niiniito 
hairs, and structure of this character is a very safe guide to habit. (Riley.) 

Until recently it was assumed as a matter of fact that the larvjc 

entered through the skin, but th(^ discoveries of Dr. Curtice have 

jyroveiif for Itneata at leaat^ that the normal course is by way of the 
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Fia. 38. — Ilypoderma lineata: 
ovipositor of female : a, from 
side; b, tip, from below — 
enlarged (from Insect Life). 



mouth and alimentary canal, as will be discussed more fully under lin- 
eata. While from aualogy it seems very probable that a similar habit 
will be proven for bovis I know no positive obser- 
vations, but Miss Ormerod adheres to the belief 
that the entrance for that species is through the 
skin. 

In either case the maggots, as a rule, must be 
within the animal as early as October (for lineata 
much earlier), and by January the lumps or swell- 
ings along the back denoting their presence be- 
come appreciable, and growth continues as late 
as April and possibly May, varying with latitude. 
We have quite fully developed specimens (of 
lineata) taken March 26, from the backs of cattle 
at Ames, Iowa, at which time they were mostly 
well grown and some of them apparently about 
ready to escape from the ulcer. After working 
their way through the opening in the hide, in 
which they are assisted by the prickly tubercles 
covering the body, they drop to the ground. The full process is thus 
described by Dr. Williston (Stand. Nat. Hist., pp. 427-428): 

They have the peculiar ability to contract either end into an elongate cylindrical 
form, which not only serves them in their egress, but also to bore into the ground. 
A few days before they are ready to emerge they begin to enlarge the opening by 
this expansion and contraction; when they have enlarged it sufficiently, a ring-like 
contraction of the body that begins at the posterior part and progresses toward the 
head enables them in a few minutes to free themselves, which they usually do in the 
morning hours. Upon the ground they creep about until they meet some obstruc- 
tion, when they burrow from 1 to 2 inches below the surface, and remain as in the 
Gastrophilus species. 

They remain in the ground as pupte for about a month and then issue 
as flies. 

REMEDIAL MEASURES. 

Knowing that the insect occurs, during nearly three months of the 
year at least, in no other place than in the backs of cattle, it is evident 
that the destruction of all the grubs in the back of every animal 
between January and April must result in the extermination of the 
pest. That there are measures sufficient to accomplish this destruction 
is certain, and at an outlay of time and trouble that makes them prac- 
ticable with every man who owns cattle, whether one or ten thousand. 

Indeed the insect is open to attack in at least three different ways : 
(1) Measures to prevent the deposition of eggs; (2) measures to destroy 
the eggs or young grubs; (3) measures to destroy the grubs after 
passing under the hide. 

To prevent the deposition of eggs the application of some persistent 
sticky substance may be recommended, or this may be combined with 
some substance of obnoxious smell. 
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Coating the back from neck to loins with tar or with a mixture of 
sulphur, 4 ounces; spirits of tar, 1 gill; train (whale) oil, 1 quart, once 
a week. Train oil alone two or three times in the season and one 
application of spirits of tar, carbolic acid, sulphur, and linseed oil 
combined, are reported in Miss Ornierod's x>amphlet as effective for 
bovift. 

Animals tliat are housed are said not to be attacked, and furnish- 
ing sheds in pastures or access to shade of trees or to bodies of water 
is considered as helpful. 

We doubt, however, if these measures can bo used as satisfactorily 
in large herds of cattle or on the ranches of the AVestern States as 
measures directed against the grubs. And unless the substance serves 
to catch and kill the fly it will of course simply seek animals not pro- 
tected or possibly be driven to deposit eggs on some other part of the 
body. 

In January the warbles become large enough to be detected by pass- 
ing the hand along the back, and at this time a little kerosene rubbed 
into each one or the application of mercurial ointment will destroy the 
grub, which rests with the breathing pores directed toward the surftice, 
securing its supply of air through the small channel connecting the 
cavity with the outer surface. The sore heals up and the hide in a 
short time becomes perfect, so no loss need be incurred if the animal 
is to be slaughtered in late winter or early spring, and for milch cows 
the drain upon their vitality and productiveness is stopped. 

Even if these measures have been adopted every animal should be 
examined during March and any grubs found should be destroyed. 

They are by this time quite conspicuous, being felt by running the 
hand along the back, or in many cases can be distinctly seen as promi- 
nent lumps. The hole through which they breathe and finally escape 
is now large enough, so that by careful pressure the maggot may be 
forced out unbroken. If necessary, the opening may be enlarged a 
little by using a round stick bluntly pointed, as a probe. If late in the 
spring, all grubs pressed out should be crushed to prevent possibility 
of their getting into suitable places to pupate and finally reach the 
adult stage. For cattle in stables it is a very simple matter, wliile 
handling or feeding them, to run the hand along the back, and on 
detection of a grub to press it out, and all farm hands should be 
instructed to lose no opportunity to relieve the cattle from these 
annoyances. 

While it is certain that this insect could be practically exterminated 
in the United States in a single year, w^ realize fully the great diffi- 
culty in getting every person owning cattle to know or appreciate the 
need of using the necessary means; and two or three scrub cows in a 
county uncared for will of course perpetuate the species. Nevertheless, 
this should not debar anyone from attending to the matter with his 
o¥Fii stocky for, since the flies travel but short distances, every farmer 
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may secure i>ractical immuuity iu his own herds, and after the first 
year's thorough work have scarcely any trouble in attcuding to them. 
He should, of course, examine carefully every animal brought to his 
farm, and rid it of grubs before the time of their maturity. Many 
farmers are careful to attend to this matter already, but there is no 
systematic attention to it, and the only i)ermauent check to their 
increase at present lies in the fact that millions of them infcHting cattle 
slaughtered between October and April perish with their hosts, and 
hence only those iu cattle kept over from year to year survive to con- 
tinue the species. 

We can not close this sketch of remedies without presenting a plan 
which, though it may be styled faneifiil or ideal, must if carried out 
result in the extermination of the pest and a saving, we believe, of not 
less and probably more than $50,000,000 per year to the farmers of the 
United States. 

Let every man owning kine of any grade be posted by a general proc- 
lamation inserted in every newspaper in the land that iu a certain 
winter, say 1900, he is to examine every animal in January and apply 
kerosene or mercurial ointment to all lumps discoverable on the bail; 
from the neck backward, and down halfway on the ribs; that in 
March or at latest before the middle of April he must go over every 
animal again, and press out and destroy any warbles remaining. Then 
the following winter if any warbles whatever are to he found to repeat 
the processes. This, with the destruction of grubs in all cattle imported 
from other countries, must prove successful. Even if a few escaped 
by the neglect of some shiftless stock owner, or by accidental oversight 
in searching for them, the result would repay over and over again, and 
for many years, the grand eflbrt of that year. 

Ox Bot-fly or Warblk Fly. 

(Hypoderma bovii DoG.) 

As previously stated, this species was formerly supposed to he dis- 
tributed over America, but the utter fail- 
are to And a single specimen of the larva 
or adult in the mass of material that has 
been examined in the last few years 
makes it doubtful if even the earlier 
records of its occurrence in this country 
can be relied upon, and therefore it seems 
necessary to deline Its distribution as 
covering the countries of the Old World 
surrounding the Mediterranean. Brauer 
gives its European distribution as from ^,a_ m.~n!ipiidei 
Scandinavia to the southernmost por- 
tions, and also saysitisdistributed over AjBVA,Mi\fta'\W*i^"^'*^^*^^ 
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The adult fly, sliown enlarged iu the accompiinying figure, ia half an 
iuch cr a little more iu length and not very different in general appear 
aiice fnnn a honeybee. It is quite hairy, and, although the surface of 
the body is black, except the front of the face below the eyes, the color 
of the hairs gives it a banded appearance, the face white, the front part 




of the thorax yellow, middle of the thorax black, hind part of the 
thorax whitish, base of abdomen whitish, middle of abdomen l>Ia«k, 
and apex of abdomen orange red. 

The eggs are elongate oval, with an appendage for attachment to the 
hair {flg, 40, a). 






FlQ. U.^Sypaderma botil; 



iagram of spiny ai 



The larva of this species is only known in the later stages, that of 
the first stage not being described. Braner describes the second and 
tiird stages, the latter form being carefully figured, and the figure is 
Aers reproduced from an illustration in Insect Lite. 
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This larva is thick and fleshy, of a yellowish white color, becoming 
darker as it approaches maturity, but the most distinctive characters 
are found in the disposition of the spines which cover most of the sur- 
face of the body. The last two segments are 
entirely naked, and also the dorsal and lateral 
prominences of the ninth segment are free from 
spines. 

This arrangement of spines is clearly shown 
in the diagram, which is a device adopted by 
Brauer to indicate the difference in spine dis- 
FiG. 42 — Hypoderma bovis: a, tributiou in the different species. Comparison 

puparium. from side; 6 same, ^^ ^j^jg f^ ^^^ ^j^j^ ^j,^^ f^^ Uneata wiU SCrVC tO 
from below, showing exit hole . *^ 

of adult; c, cap which splits determine at once the identity of a specimen, 
oflf to allow the adult to issue- rpij^ ^i^j^ spaccs represent the dorsal {the 

left) and the ventral (the right) surface, and 
the narrow spaces the three rows of lateral protuberances. The 
spines on the upper and lower border of the segments are represented 
by dots. 

The pupa is an oval dark body formed from the contracted larva, the 
anterior end of which is removed when the imago issues. It is clearly 
illustrated in the annexed figure (fig, 42). 

The treatment of the species is discussed under the general treatment 
for both species. 

Ox Bot-fly or Heel Fly. 

(Hypoderma Uneata Villers.) 

The synonomy and distribution of this species has been very fully 
discussed by Dr. Eiley in Insect Life (Vol. IV, p. 302), along with a dis- 
cussion of the distinctions of the species and I shall extract largely 
from this article as well as from the one by Dr. Curtice, (Journal Com- 
parative Medicine and Veterinary Archives, Vol. XII, pp. 265-274, 
June, 1891). 

The species was described in 1789 by Villers (Ent. Linn., Vol. Ill, p. 
249), and later (from larva) by Brauer as bonassi. 

Much confusion has existed, particularly because of the assumption 
that the common warble of this country should be referred to boviSj 
but the matter has been definitely set to rest by the researches de- 
tailed in the above-mentioned papers, which may be consulted for full 
details. 

Aside from the occurrence in the buffalo, which appears to have been 
not uncommon, it is evidently a parasite normal to cattle. Which of 
these animals, if either of them, was the primary host of the species 
can not be stated, although the evidence seems to me to favor the 
opinion that it was primarily a parasite of the ox and that Its. <N<5«7cct- 
rence on buffalo followed the iutroduiiUou ot c^tXXfe*mX» >Qc:\a. ^v^x^Jwc^. 
4653— No. 5 7 
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In Europe it is said to occur in Switzerland, Norway, Crimea, the 
Balkans, the Caucasus, England, Lower and Upper Austria, etc., but 
it has not been noted in Styria or Hungary. In America it is known 
from all parts of the United States, but is especially abundant in the 
southern portion and extending north to Illinois, Iowa, and I^ebraska. 

The amount of terror inspired by tlie adults is sometimes very great, 
and the following graphic account of its attacks in Texas by a gentle- 
man who has given much time to them will serve to show its manner of 
work and the loss entailed: 

I believe that here the fly invariably deposits its eggs on the hair around the heel, 
although the popular notion is that the fly actually stings the animal. The cattle 
lick themselves, thus conveying the eggs into the mouth, the larvie making their 
way in between the walls of the gullet. Here they remain some months, when 
they finally make their way up to the skin along the back, where they bore through, 
remaining in the bole a little over two months. When they first reach the skin they 
are quite white, but gradually color and become a dark brown or black, and forcing 
themselves out of their sacks fall to the ground. The skin of the larva becomes dark 
and shell-like, and at the end of about six weeks the perfect fly emerges. 

Although I know that in Pennsylvania the backs of the cattle are often badly 
mfested with these larvae, showing that the fly is by no means rare, yet I never saw 
that its presence caused any fright or even uneasiness, whi'e here it is so dreaded by 
the cattle as to cause at times heavy loss to stockmen. The time of the fly begin- 
ning and euding its attack is very variable. I bave seen cattle running from it as 
early as December, while this year up to date (February 15) I have seen no indica- 
tion of its presence. 

Cattle seem to become absolutely frantic from terror; a steer will be quietly graz- 
ing, when suddenly he will spring forward, head erect, tail arched, and in a moment 
he will be madly rushing across the pasture, probably to the creek, into which he 
will plunge, remaining for hours. If the streaips running through the pasture have 
muddy bottoms many weak animals become mired and perish miserably unless dis- 
covered and pulled out. As the fly generally appears toward the close of winter, 
when cattle are often comparatively poor and weak, the loss in this way would be 
very serious but that stockmen have their men ride daily along the banks of any 
boggy streams in order to rescue mired animals. 

When a cowboy finds one unable to get out he uncoils his lariat, deftly thows it 
over the horns, gives a turn or two around the pommel of his saddle, and calling on 
his pony, the animal, unless very badly niircd, is soon on the l>ank and in safety, and 
hereafter often comes the most difficult part of the business — the letting go. In 
getting hold the cowboy has it all his own way, but once the animal is on solid ear(h 
again it forgets its former peril, remembering only the terrible wrench to head and 
neck, and proceeds to get even with its tormentor, with the result that the man has 
sometimes to drop his rope and ride off trusting to its becoming loosened and drop- 
ping off. Can any one suggest the reason why the fly has such terrors for a Texas 
cow, whilst in Pennsylvania she cares nothing for itf — (George W. Holstein, in 
Entomological News, Vol. IV, p. 299.) 

LIFE HISTORY. 

The egg,— The egg^ including the pedicel or clasping base, is 1 mm. long and 0.2 

mm. wide at the greatest diameter. In color it is dull yellowish white, and the 

surface is smooth and shining. As may be seen by the illustrations (fig. 43, a, 5, c, d, 

the egg consists of two distinct parts, viz., the egg proper and the clasping base, which 

^nnjjr secures it to the hair and conn»*cts with the egg proper by a thin but rather 

^ifJe pedicel. This base is made up of two lips or valves, which close over the hair 



and thas giv« a rets eecare attaobineiit. The egg is narrow, uvuid, broadest at its 
middle, and larger nt tbe baau tbAD at the tip, which ia more or less abruptly nud 
obliqaelj truncate (lig. A3d). 

The striking resultd of tbe r«i8earclies of Dr. Curtice, which showed 
that tbe larvte ar« talteii into the mouths of the aiiimiils aud pasB by 
way of the (esophagus t« tbe subcntaueous tissne along the back, liave 
already been mentioned, and it now remains tn give in detail the stages 
of the larva during this strange (career, Tlie time occupied by the 
larva is sometimes quite lonff, occupying sevenil mnntlis in reucliing 
the skin, while tbe development after reaching this location is more 
rapid. 




The larva,first aiage.— Thin Btiigu (fig.43,e) when ready to leave tbe egg, or when 
first batched, is O.OS mir. long by 0.02 mm. in width, tapering above. Within the 
egg it Ullu tbe cavity and may be aeeii through tbe shell and quite reatlily removed. 
It is dull white in color, with tbe enrface from tbe second to the twelfth joints dis- 
tinctly and densely spi nose. The (irmod area occupies tbe entire surface of these 
joints, except a narrow lateral free space. The arrangement uf tbe spines on these 
joints, except the last, is oniform, with periiaps a sliifht incroaso in the si/.e of tbe 
spines from the second to the eleventh joint. The armature iif tbeso joiuts and uf 
the anterior balf of the twelfth cousiata of a rather prominent and posteriorly 
directed row on the anterior margin of each joint, followed by numerous smaller 
prickles, which decrease in size and abundance toward ttie posterior margin of the 
joint. The posterior half of the terminal joint is armed with very much larger and 
slightly cnrved prickles or spines, which point posteriorly on one side and anteriorly 
outheotlier(see fig. 43,*). The anal spiracles are represi'nted by dark circnlar spots, 
aud terminate in two prominent spines. The anterior spiracles appnnt ns two minute 
elevations, and the month parts consist of two dark crescent-shaped hooks, the 
upper eKtreniity of which proji'cts, and two long snpporting rods which. tiTssSjs. 
basall;, and on the tips of which thu huoka »it\uo,\a.\» iv'vv%.^'"iiS^8\- ,■,'•;- "-:.-- - 
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Second tlage.— In the absence of any knowledge of an intermediate form, the larva 
found in the tFaophague may be considered Ba tbe Hocoud atage (fig. 441. The indi- 
Tiduals vary in length from 11 to 11 mm. and are quite smooth and devoid of pricliies, 
except some minnte ones, nlikh appear like black specks partly 
ing the anal spiracleB (fig 44, d) and a few extremely 
tea just above tbe mouth parts (fig. 44, c). The former, 
IT those around the anal Biiiraclea, are of peculiar structure, 




consist of a i 
base, in the center 
carved very minute 
the base in length, 
in the first stage, a 



Uruala. 



— BjfpOderma 



, brownish-black, eligtitly e]evatc<1 

af which arises n abort, stout, posteriorly 

spim<, less tban oue-balf the diameter of 

The mouth parts are more promineuttliun 

i1 the apical portion is broadened and fur- 

,r the base (fig. 44, b, c). This stage does not differ in 

any essential way from the stage first found under tbe skin iu 

the back before the perforation to the surface is made. (See 

tig. 45, a, 6, c.) 

Third slage. — In this stage, which is the second form of the 
larvafonndin theback (fig.45, d, e,/), the larva again diverges 
markedly from the second nrpreceding stage and acquires many 
of tbe characteristics of the mature larva. It tapers, bowover, 
considerable toward tbe posterior extremity, rather than the 
reverse, and tbe spinous armature varies considerably iu differ* 
ent specimens, bitt ventrally Is similar to that of the adittt, the 
apineabeingihowcver, more numerous and Jess prominent. Tbe 
lateral armature is aonietimeaaliuoat wanting, bnt occanionally 
occurs to the amount ahown iu the figure {fig. 45, d). The dor- 
sal armature is mnch more scanty, and is either limited to tbe 
first and second joints rr frequently entirely warning. 

Fourth stage.— Tilt) fourth and last larval stage is shown with characteristic arma- 
ture at, fig. 45 g, i, dorsal and lateral views. Its chief difference from the larva of 
bovi* (as shown In the diagram) is that the penultimate segment ventrally and nl^o 






lines (from It 




dorsally is apiuose, aa tbe preceding ones on the posterior margin, while in hoi-ii it is 
distiact^ nDBj-meA. ^ The full-grown larva when escaping from the back Is of a gray- 
iab- triUts opfqi'fiiiljangee in length from 22 to 25 mm. 
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Papariam. — Once out of tbeback the larva rapidly darkens an<l cniitracts.andthe 
papaTiDiu, which is merely the contracted aud h:inleni'il Inrvu, l«c:oines dark brown, 
almost black, hut othcnviae poBaesseB all the ch.iructeristicB of the larva. 

Imago (Fig. 47).— Length, one-half inch (fivo-oightha with ovipoaitor extended); 
general color, black ; liorlj- more or lees clothed with yellowish- white, reddinh, and 
browniah-black haicB. The front, aides, and back of the head, the aides of the thorax. 
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Fra. M.-^tlp»Arma Htuofa: dlignm oraplny Brmninre. 

a band acruse the base of the eciitellnm, and the baaal aegment of the abdomen are 
covered with long yellowish- white, alniosi white, haira. The head above, central 
thoracic region, Including prothoras and meaothorax, middle aegmeiita ef the abdo- 
men above, andlega, clothed with browniah-black haira, which on the liea^l and thorai 
are more or leas intermixed with wbitiah haira. The covering of hairs is shorter and 



,—BypBdtniul litHmbv 




>led b; e[d« 1 



n the head and thorax, and the tip of tlie scutellum and following parta of 
the thorax, togetber with fonr prominent lines on the thorax, indicated in the draw- 
ing by the high light, are ainooth and highly poliahed. TV'i\in.'W*«^*>«'*«^i^.'a."«;>-».'^- 
menta of the abdomen are reddiBli-ovMigto,-w^\t\i o<Aot n\wi^T«&B™;i3i»SH» w 
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The Sheep But-fly or Head Maggot.^ 

{(Eatrus otns Linn.) 

This insect, like the other raerabersof tbe family, lias been known for 
centuries, and lias been equally dreaded by the animals it infests. It 
was mentioned by the Greek physician, Alexander Trallian, as far back 
as the year 560. Notwithstanding that it has been so well known, very 
different estimates have been placed upon the injury it may <^ause. 
Indeed, some writers have gone so far as to claim that no injury results 
from its presence, and to ridicule the idea that sheep die of '' grub in 
the head." Even so high an authority as Mr. Youatt declares: 

It is incompatible with the wisdom and goodness that are everywhere evident, in 
proportion as the phenomena of nature are closely examined, that the destined resi- 
dence of the (Estrus ovis should he productive of continued inconvenience or disease. 

Mr. Eandall is correct in saying that '' this is as farfetched as a con 
elusion as the reasoning on which it is founded." If the grub in the 
head is not productive of inconvenience or disease, whence the suffer- 
ing condition, the loss of appetite, the slow, weak gait, the frequent 
coughing, the purulent matter, sometimes so profusely secreted as at 
limes to almost i)re vent the animals breathing? Whence the tossing 
and lowering of the head, and the fits of frenzy to which so naturally 
quiet and gentle an animal as the sheep is subject? All these symptoms 
result from grub in the head, and the animal frequently gets too weak 
to rise, and finally dies. These effects of the grub were well recognized 
and understood by such old writers and close observers as lieaumur 
and Kollar, while numerous fiock masters of close observation who have 
suffered from this pest agree in ascribing these symptoms to this cause. 
It would be as reasonable to believe that those parasites are beneficial 
which are so injurious to man either internally or externally, or those 
which prey upon our caterpillars and other insects, and invariably 
destroy them. For although when there are but few grubs in the head 
the injury may not be perceptible, they can never be beneficial, and 
when numerous will undoubtedly cause death. They can not live in the 
head of the sheep without causing great irritation by the spines with 
which the ventral region is covered and thehooks with which they cling to 
such a sensitive membrane as that which lines the sinuses. Moreover, 
when numerous enough to absorb more mucus than the sheep secretes the 
grubs will feed on the membrane itself^ and (according to the evidence of 
some practical sheepmen) will even enter the brain through the natural 
perforations of the ethmoid bone, through which pass the olfactory 
nerves, in either of which cases they must cause the most excruciating 
pain. The natural fear also which the sheep have of the fly and the 
pains they take to prevent its access to the nose are of themselves proof 
that it is obnoxious to them. The pest appears to have been niore abun 



^ Adapted iu part from KUey^s Mo. Rep. I, pp. 161-165. 
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dant in the Mississippi Valley than in the Eastern States, at times grubs 
being found in the head of almost every sheep that died. While it is 
possible that the disease produced by this insect may be confused with 
the *' gid " or " staggers " produced by an entozoan parasite, the Tcenia 
ccenuruHy it is doubtless true that many cases of death from these bots 
are assigned to other causes. And, on the other hand, undoubtedly 
many other diseases are cloaked by the popular verdict of " grub in the 
head." 

The flies which are represented in figure 48, 1 and 2, life size, make 
their appearance in June and July, and deposit living maggots in the 
nostrils of the sheep. 

This point may be considered as well established by competent 
observers, although the older authorities all speak of the deposition of 
an egg. It may be possible, however, that eggn are deposited in cases 
where the flies are particularly fortunate in finding their victim with- 
out delay, but in such cases the 
eggs doubtless hatch almost im- 
mediately after deposition. The 
larvae at once commence to work 
their way up the nostrils and nasal 
passages, causing great irritation 
on their way until they reach the 
frontal sinuses, cavities located be- 
tween the two plates of the skull 
and lying one on each side of the 
central line of the head and be- 
tween and a little above the eyes. 
There they attach themselves by 
the little hooks or tentacula, placed 
each side of the head, to the mem- 
branes which line the cavities, 
feeding on the mucus which is always to be found in them. . Until they 
attain their growth they are of a creamy white color with two brown 
spots placed side by side on the posterior segment. These spots (fig. 
48, 6, c) are spiracles or stigmata, through wliich the worm breathes. 
The segment with these two spiracles is retractile, and can be drawn 
in and hidden at the worm's pleasure. When full grown the grub 
becomes darker, particularly toward the tail, the white of the first two 
or three segments becoming dirty white on the fourth or fifth, and 
growing darker on each successive segment until the last, which is a 
very dark brown. (See 4 and 5 of fig. 48.) It has two small parallel 
hooks or tentacala at the head (a), and above these two very small 
tubercles, not very easily shown in the engraving. It also has small 
brown elevated round spots on each of the segments along the sides, 
which might at first be taken for spiracles, but which are not, and 
also two small corneous appendages (5^ ()^^\i<i^^ci«^^ ^^**^^'^'^'^^*^^^^ 
side of the anas. The ventral TegvovL \i«.«. ^ >^^^^ ^"^ ^^^^^ ^^^^afi^^ 




*iyuw««^ 



Fio. 48.— (Eslru* oviu: 1 and 2. Adult fly. 3. 
Pupa. 4. Full-grown larva, dor-Hal view. 5. 
Same, veutral view. 6. Young larva. 1 and 2 
natural Hize, the others enlarged (from Riley). 
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(lotH running the breadth of each segment in their middle, whicb, 
under the niagnilier, appear to be minute brown spines all innnting 
])osteriorly (lig. 48, 5). Tliese aid the maggot in its movements. When 
ready to eontraet into a ])ui)a it passes down the nasal passag^es of 
the sheep and lalls to the ground, where it quickly buries itself, and 
in about I'orty-eight hours contracts to half its former size, and becomes 
smooth and hard and of a black color, tapering, as in the larvae, toward 
the head. It remains in this state from forty to fifty days or more, 
according to the weather, when the fly pushes oi)en a little round eap- 
piecMi at the head and thus arrives at maturity. In this stage it looks 
something like an overgrown house fly. The ground color of the upj>er 
part of the head and thorax is dull yellow, but they are so covered with 
little round si)ots and atoms (scarcely distinguishable without the aid 
of a magnifier) that they have a brown appearance. The abdomen con- 
sists of five rings, is velvety and variegated with dark brown and straw 
color. On the under side it is of the same color, but not variegated in 
the same way, there bemg a dark spot in the middle of each ring. The 
feet are brown, the under side of the head is puffed out aind white. 
The antenna? are extremely small and spring from two lobes which are 
sunk into a cavity at the anterior and under part of the head. The 
eyes are purplish brown, and three small eyelets are distinctly visible 
on the top of the head. It has no mouth and can not, therefore, take 
any nourishment. The wings are transparent and extend beyond the 
body, and the winglets (calypteres), which are quite lar^e and white, 
cover entirely the poisers. Its only instinct seems to be the continua- 
tion of its kind. It is quite lazy, and except when attempting to 
deposit its eggs its wings are seldom used. 

PREVENTION AND REMEDY. 

To prevent it from depositing its young, different means are resorted 
to. Mr. Randall says '' some farmers turn up the soil in portions of 
pasture so that the sheep may thrust their noses into the soft ground 
on the approach of the fly, while others smear their noses with tar or 
cause them to do so themselves." But as the fly is very persevering, 
and generally attains her object, the means to be most depended on is 
the dislodging of the larva? or grub, and so far lime has been thought 
the most effectual and should be given them so that by snif&ng it they 
may be made to sneeze, and thus dislodge the grub in many cases. Some 
sheep keepers even shut their sheep up for several nights in a tight 
barn when first taken up in the fall, believing that the close and 
heated atmosphere induces the grub to descend, and is therefore more 
easily dislodged, and that the injury- accruing from such foul air is 
trifling compared to the benefit received from dislodging the grubs. 
Other sheep breeders are in the habit of fixing salt logs in their pas- 
tures, of suflScient length to enable all the sheep to get at them. Into 
these logs, at intervals of 5 or G inches, holes are bored with a 2-inch 
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aager, aud during the season a little salt is kept in these holes, while 
every few days a little tar is smeared around them with a brush. The 
sheep iu obt iiuiug the salt tar their uoses and the odor of the tar 
keeps the fly away. In severe cases, where the grubs are already iu 
the head, they may be dislodged in a measure by a feather di[)ped in 
turpentine, which should be run up the nose and quickly turned. 
This, of course, can be but partially effective, as it is difficult to reach 
the extremity of the tortuous canals, and it is in such localitii^s that 
they must cause greatest difficulties. For the same reason and on 
account of the great pain caused the animal the use of a wire to remove 
the larvae as recommended by some should be discountenanced entirely. 
The burning of sulphur or other destructive substances in a closed 
room is likely to kill the sheep before reaching the lar\'a3 m their 
retreats. In would be interesting, however, to determine what effect 
pyrethrum would have upon them. Valuable animals may be treated 
by trephining, to remove the grubs from the sinuses — an operation 
that should be performed by a veterinarian or skilled operator. 

The Eeindeeb Bot. 

{(Edemagena iarandi Linn.) 

This species is recorded as a parasite of the reindeer in Europe and 
North America and is doubtless of no little economic importance where 
this animal is an essential domestic species. Its habits are similar to 
tbose of Hypoderma, and it is recorded that the presence of the para- 
sites is a source of great annoyance to their hosts. No observations 
have been made, so far as I know, to determine the manner of intro- 
duction, but there would seem to be the same probability of tbeir 
introduction by the mouth as exists for the species of Hypoderma. 

Deer Bots. 

Species of bots are recorded from deer, elk, and antelopes, the flies 
being included in tbe genus Cephenomyia, Two species of this genus 
are credited to America, but it is probable that careful collecting from 
these animals would increase the number. 

The Emasculating Bot-fly. 

{Cuterebra emasculator Fitch.) 

In the supplement to his third report as State entomologist of New 
York Dr. Fitch presents the history of a bot-fly which is of remarkable 
interest, and though it does not affect any domesticated animal (except 
as squirrels may be kept as pets), the subject is of such interest that 
we can not pass it unnoticed in this connection. It would be interest- 
ing to reproduce Dr. Fitch's notes entire, but they are too lengthy for 
anything but a brief synopsis. 
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He reared the ty from wbich his deacriptiou is made from a larva 
obtained fnim tlie 8trii>ed squirrel or uhipmnnk ( Tamias atriatus lysteri). 
Tlie larva o<!cuiTed iu the scrotam, causing it to become nnnaturally 
enlarge*], and vben fonnd lay with tail <?iid next a small opening 
"larger than the head of a large pin, tlie testicles being entirely con- 
snnied." This larva buried itself August 13, 18;1G, and issued as fly 
•Inly 2a, 1857. So far as we kni)w,this is the only a<lnlt of the species 
which lias ever been reared. 

Some notes upon the species were published by Eiley ami Howard 
in Insect Life (Vol. I, p. 214), witli figures of the larva, a few parag7ai)hs 
of which we reproduce here, with the figures. 




Dr. Fitch publislieil a pniDStakiog description of the different stages and gave the 
speciea Ibonameof Cii(ere(raematcuJii(or&om the larval habit nbich lie supposed 
charact«riHt ic. He ineatlons the fiict that hunters in the Ticinitj of Lakeville, N. Y., 
where the first specimen sent him was found, had long been familiar with the fuit 
that at least one-half of the male gray squirrels shot in that Ticinity were found to 
be castrated, atid that it n';t3 tho opinion of hnntern that the deformity was caused 
by the squirrels seizing and biting out the testicles of their comrades. In support 
of this idea he gives tho trstiniony of Mr. Hurst, tuxiilerniist of the New York State 
Cabinet of Natnral Histor.v, who claimed to have seen a half dozen red squirrels 
nnite in mastering a gray one and castrating him. Dr. l''iteli iineries whether the 
bot-flj may not be attracted by tlit; wounds sn made, if tliis habit prove conimim, 
liiit caiicladea that the oliject of the joint attack of eeveriil upou one is rather tu 
till tbegruh triileb ia engaged iu emastnlating him. 
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Unfortunately there is yet some doubt as to whether Fitch's species will hold. 
Brauer, in his Monograph of the (Estridie, page 232, quotes Fitch's description at 
length, and states that he can not separate the species from Cuterebra Scutellaria 
Loew, a North American species, the habits of which do not seem to be known. 

If this interesting insect haa not attracted much attention of late years from 
entomologists, it has not failed to be noticed by zoologists and taxidermists, although 
we are not aware that observations have been published. The following statement 
was written at our request by Dr. Merriam, the ornithologist of the Department, as 
we had learned by conversation that he had made notes some years ago on the abun- 
dance of the insect m New York State : 

"In reply to your inquiry concerning the occurrence of Cuterebrs« in squirrels, I 
would state that during many years collecting in the Adirondack region of northern 
New York, particularly along its western border, in the Black River Valley, I fre- 
quently found CuterebrsB in or near the scrotum in the gray squirrel {Sifiurua carolin- 
ensis leucotia), red squirrel {Sciurus hudsonius), and ch'ipmnnk. (Tamias striatua lysteri). 
I have observed tbe same thing at East Hampton, Mass., and in other localities. 
The most extraordinary instance of the prevalence of tins disgusting parasite that 
has fallen under my observation was at the south end of Lake Champlain, New 
York, in October, 1885. On the 7th and 9th of that month I killed more than fifty 
chipmunks (Tamiaa stnatua lyateri) within a few miles of old Fort Ticonderoga and 
on the rocky side hill behind the town of Whitehall. Of these a very large percent- 
age — I think fully one-half— wc^re infested with •* wabbles" (Cuterebra^). More 
females than males were thus afflicted. The *' wabbles'' were usually situated near 
the median line, and anywhere from the uml ilioal region to tbe genitals. In a few 
cases they were in the axilla, and in one or two instances in the upper part of the 
foreleg. In a number of individuals two Cuterebru3 were found and iu a few cases 
as many as three. 

**Dr. A. K. Fisher tells me that he collected a number of chipmunks about the 
south end of Lake George, Warren County, N. Y., during the latter part of August 
and first of September, 1882, a considerable proportion of which were infested with 
Cuterebrae. As many as three were found, iu ditlereut stages of development, in 
one animal. A gray squirrel killed at Sing Siug, Westchester County, N. Y., con- 
tained a Cuterebra in the left pectoral region." 

It is very possible that the larvte of more than one species of the genus Cuterebra 
were concerned in the cases noticed by Drs. Merriam and Fisher, but this point can 
not be decided at the present time. » » » 

Concerning the capture of the specimen, which wiw from a female chipmunk, Mr. 
Starkweather wrote, October 19, 1888: 

"About noon on the 13th my children's pet kitten came iu from the grove near 
our house, in the Rock Creek region, with a * chippy' in its mouth. They rescued 
it at once, but, although warm, life was extinct. The stran<;e appendage, or abnor- 
mal growth which they noticed on the under side, caused them to lay it away care- 
fully in an empty covered cigar box *to show papa.' 

"My attention was called to it twenty-four hours later, when the dark-colored 
maggot was found in one comer of the box nearly motionless. They described the 
'swelling' as about an inch long and of the shape of a mulberry. There seemed to 
be a natural opening at its apex over a sixteenth of an inch in diameter with a tinge 
of a dark liquid about it." 

Subsequent inquiry has revealed the fact that squirrel hunters in this vicinity 
report that these grubs are very abundant arouud Washington in the common gray 
squirrel, one gentleman, with that freedom from fact-bias characteristic of the 
amateur hunter, stating that he never shot a squirrel which was not infested by 
grubs. We will doubtless, therefore, have opportunities for rearing the adult and 
comparing it with Loew's scutellaris. 

The larva has already been well described by Fitch, and our fi^urea vrULUl»«.tx55>*jfe. 
its appearance. The specimen from xvVycVi Wie^^ ^e^T<5 (^xwjid. ^^^^ «^\^«s»c^ •^^^^- 
grown, And hM entered the earth in ubTQ«^vn^^«>x. 
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It will be uoted that all the cases so far cited show the larvse to be 
mature ill the latter i)art of sumiiierorinfall, and iu the specimen reared 
by Dr. Pitch pii|iatii)ii lasted through the winter aud until the follow- 
ing July, which is quite different from the period of pupatiou in most 
of the bot-flies, ordinarily the pupa 
stage lasting but a few weel^s aud 
the winter being passed in the larval 
stage in the bodies of the host ani- 
mal. It IS hardly to be supposed 
that eggs laid by an adult the last 
of July could mature by the middle 
of August, 80 we must infer more 
than one year as nec«ssary to the life 
cycle of the insect, in some cases 
at least. 

July 31, 1885, Mr. George K. Cher- 
rie,then a student in the Iowa Agri- 
».vw.un..u.r...^K"'«'<'K'<">"' cultural College, took two larvae 

tVom the scrotum of a chipmunk, the testicles being entirely consumed. 
These he placed in alcohol, and the specimens now in hand corresiioud 
perfectly with the description of larva given by Dr. Fitch, except that 
Dr. Fitch states that the head end presents no appearance of jaws or 
other appendages, while in these spec- 
imens the hook-tike appendages are 
distinct. These might l>e so retracted, 
however, as to be inconspicuous and 
easily overlooked. 

The figures here presented (fig. 49) 
were drawn from specimens received 
through the kindness of Mr. George 
B. Starkweather, The details con- 
cerning their capture, etc., we repro- 
du»re (see p. 107) from Insect Life 
(Vol. II, p. 216). '■'"■ "-'''""^™ ,'„™r"'' "''" ' "'" 

If it is allowable to detail a life 
cycle from the records at hand it would seem that full-grown larva: are 
found &om the Ist of August until iu October, and that within this 
time, probably, they escajie from the host and burrow iu the earth to 
pupate, remaining in the pupa stage until July of the following year, 
eggs then dei»o8ited requiring at least one full year for the growth of 
the larvae, aud the life cycle being completed in not less than two full 
years. 

The Uabbit Bot-fly. 




Mabbitu are infested with a very large bot, which attracted attention 
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in the Essay, 1815, referred to the genus Cnterebra, while at the same 

time he described another foim as Iwrripilum. The adults of these 

two forms are so nearly alike that 

Brauer believes them to be the same, 

t)ie cunicwii being described from a 

slightly denuded specimen. Without 

attempting to settle this question, we 

may proceed on the supposition that 

there is but one species and then 

tall attention to the specimeits which 

have exact correspondence with the 

description of horripilum. 

The adult is a large fly, almost as 
large and having some resemblance 
to a bumblebee. The head is black, 
the thorax above covered with a 
yellow-bi-owii hair, the first segment 
of the abdomen with yellow hair, and 
the rest of the abdomen of a blue- 
black color. 

The egg and early stages of larva are unknown, but the full-grown 
larva is a large, black, spiny creature, found under the skiu of the 
rabbit, where it forms a large tumor. 




a, lBrv>, ventral 



(origiual). 




Tio.SS.—CtiltTebraliarripiluiK: ;idult- natural niza (originall. 

The Department records show these larvs to have been collected 
at Oracle and Florence, Arizona; Tuscola, Fla.; £5avannah, Ua.; Uir- 



Fio, 54 — OuWnbra laiTB, ooUecteil 




erside, Cal., and Estes l';irk, Colo., while specimens from St. George, 
Pla., referred doubtthlly to this *ve«i\«s,, -wfe^e XaJtea. Sx«bs- "Cafe \«K>ts. 
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In the accompauying figures, 50 and 5 1 , from specimens belonging to 
the National Museum, the adult is shown in dorsal and side view, while 
figure 53 represents a specimen captured at Ames, Iowa, and which 
agrees perfectly with the form described as horripilum. The i>oiuts of 
difference will be noted as pertaining to the fullness of the head in 
front of the eyes and in the form of the abdomen. 

The larva shown in figure 52 is from a partially contracted specimen, 
which probably accounts lor the difference between them and the fuller 
specimens shown in figure 54. The latter figures are from specimens 
collected by Mr. George K. Cherrie from the common rabbit at Ames, 

Iowa. 

While the material at hand so far favors the belief that we have here 
but one species, it is desirable that a larger number of both larva) and 
adults should be examined, and especially that more specimens be bred 
in order to establish beyond doubt the connection between certain 
forms of larvae and the adults. 

The Cotton-tail Bot. 

(Cuterebra fontinella Clark.) 

This species was originally described by Clark from specimens taken 
in Illinois, but it remained practically unknown until the descriptions 
by Townsend in Insect Life (Vol. V, pp. 317-320). It is a large species, 
the flies being four- fifths of an inch and larvae an inch in length. (See 
the full description by Townsend already noted.) 

OTHEE SPECIES. 

Cuterebra bticcata Fab. is another species that has been recorded at 
various times in this country (Kentucky, Pennsylvania, Carolina, Mas- 
sachusetts, Washington, D. C.) and is doubtless a fairly common para- 
site of squirrels and possibly other small mammals. 

Aside from these that have been mentioned there are a number of 
species in the genus Cuterebra from America which are known only in 
the adult stage, and to discuss them here would not only too greatly 
extend the paper, but would be of little value, since for monographic 
purposes the student will naturally refer to the works of Clark and 
Brauer. 

Bot-fly of Man, Monkeys, Dogs, etc. 

(CEatrus haminia L.) 

The question whether there is a bot-fly peculiar to the human species 
has been much discussed, but the burden of evidence at present avail- 
able leads to the view that the species occasionally infesting man 
occurs also on dogs, monkeys, etc., and we therefore consider the 
species under the above heading. 
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The first record that can be considered as referring to this form is 
the description of Linnaeus, Systema Natura, and which in Turton's 
translation, 1802 (Vol. Ill, p. 583), reads as follows: 

Tlominia. — Body eatirely brown 

Inhabits South America. Linii^ap. Pall. Nor.l. Beytr., p. 157. Deposits its eggs 
under the skin on the bellies of the natives ; the larva, if disturbed, penetrates deeper 
and produces an ulcer, which frequently becomes fatal. 

Subsequent authors failed to verify Liinicnens's account and concluded 
it was a myth, though Clark (Rees, Cyclopiedia, article Bots), while 
considering it probably a spurious species, attempts to account for 
the record by saying that it is *' perhaps merely an accidental deposit 
of (Estrus bovis in the human body, of which there are numerous 
instances." 

Fabricius ignored itentirelyinthe Systema An tliatorum, and Latreille 
considers that the larv* referred to were those of Mtisca carnaria or 
some analagoua species. 

Say, however, in 1822 described specimens which he had received 
from South America, and gives quite a detailed account of the habits 
as detailed by Dr. Harlan, who sent the specimens. (Jour. Acad. Nat. 
Sci. Phil., Vol. II, pp. 353-360; Complete Writings, Vol. II, pp. 32-38.) 

To the account published in Say's Writings Dr. LeConte adds a 
description of his own experience with the insect and states that it is 
supposed to be the Dermatohia noxiaiis of Goudot. 

Previous to this Keferstein (Cber (Estrus hominis, Verh. Zool.-Botan. 
Gessells. in Wien, 1856, p. 637) had collected all the known facts regard- 
ing the bots infesting the human body, and Coquerel in 185i> had 
described larvae taken from the human body in Cayenne, Mexico, and 
Kew Orleans (Revue et Magas. Zool., s6r. 1859, T. 11, pp. 356-361), 
and with Sall6 (361-367) and Laboulbene in 18()1 a simihir larva from 
Cayenne. Other authors mentioning it are Hill (N. T.), account of the 
larva of a supposed (Estrus hominis or gad-Hy, which deposits its eggs 
in the bodies of the human species (Edinb. new Phil. Jour., 1830, pp. 
284-288; Isis, p. 917, 1832), and Goudot (Observations sur un diptere 
exotique dont la larve nuit aux bceufs. Cuterebra noxiaiis, Ann. Sci. 
Nat., ser. 3, 1845, T. 3, pp. 221-230. Extr. Ann. Soc. Ent. Fr., ser. 2, 
1844, T. 2, Bull., pp. 40-42.) 

Brief mention is made of this species in the American Entomologist 
(Vol. I, p. 86) under the name of (Estrus hominis Ginelin,and in Pack- 
ard's Guide (p. 406) occurs the tollowing condensed paragraph on the 
subject accompanied by figures : 

The genus Dermatobia includes the Ver macaque^ of Cayenne and Mexico, found 
beneath the skin of man in tropical America, and it is disputed whether it be a true 
indigenous ** (Estrus hominis'* or originally attacks the monkey, dog, or other ani- 
mal. In Cayenne the species attacking man is called the Ver Macaque; in Brazil, 
(Para) Ura; in Costa Rica, Torcel ; in New Grenada, Gusano peludo or Muche. The 
D. noxiaiis Goudot f Ver moyocuil lives on the dog and is found in Mexico an<I 
New Grenada. The larvae are long, cylindrical, S-shaped, differing ^fta.tbj ^\5^\fi^ 
others of this family in form, rhe fLiea are <iVv>ft«\^ aWva^X^ xXx»^ ^"^^ >3aft^^viR«5sx^'^ 
genua. 
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Profipssor Verrill (Ext. and Int. Parasites Dom. Aiiiiimls, p. 24) men- 
tions Dermatolna nosialtH aa laying egga in tlie batiks of sheep and 
cattle, and that "it also attacks^eu in the same way, forming painthl 
tumora beneath the skin. The same or a similar species also afi'ects 
the dogs in tropical America,'' 

In a note appende<l to Professor Verriil's report there is a record of 
the occurrence of wliat is conjectured to be larvie of the same insect, 
taken from a young woman in Mississippi. 

And, quite recently, in an interesting article by Dr. Matas, published 
in Insect Life (Vol. 1, pp. 76 and SO), we have an account of the extnic- 
tion of three parasites from a man who was oviposited in while bathing 
daring a ti-ip iu Spanish Honduras. The account agrees in all partic- 




ulars with previous accounts of infection from this pest and emphasizes 
the fact of its injurious nature. 

We do not wish to attem))t here a solution of the mixed syuonomy of 
this species, or make any dogmatic assertions as to the accounts, all 
referring to one and the same insect. That should be demonstrated by 
the rearing of dies in Ibe region where bets abound. It may be said in 
passing, however, that when occurring in man the larva must in the 
great majority of cases be killed before maturing, and hence the multi- 
plication of the species be accomplished by the infection of some of the 
lower animals. 

Treating the accounts in a body, there is certainly no doubt as to the 
injurious nature of the pest, for, while most reimrts are devnted natu- 
rally to presenting its injuries to man as of grealest intere>t, enough is 
said to prove that dogs and other animals are greatly troubled by tLem. 
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Upon man, nil a^ccuunts, except tliiit of Dr. Le('oiite, repieseut them 
as seriuus aiiuoyaiicea and some of tliem iw fatal. Dr. LeOonte says in 
the iut'ested natives tbey seemed to piodnve but little uneasiuess, and 
that the parties were not aware of tlio time when the eggs were depos- 
ited. He admits that "they produce a swelling having the appearance 
of an ordinary boil, in which at times is felt for a few seconds an acute 
paiuwhen the worm moves." 

Apparently no one lias as yet obtained the adult fly from larvie infest- 
ing man, either by rearing them from larvje extracted or escaping from 
beueath the skin or by capturing them when depositing eggs. Lin- 
na;us's description refers to trie larva. 

In many accounts there is no reference to a distinct sting at the time 
of egg deposition, this being determined by subsequent location and 
development of tumors; but Dr. LeConte, already cited, remarks espe- 
cially upon the victims not being iiwaro when the eggs were laid, and 
this might give color to the existence of mure than one species. 




It appears cjuite certain that in some cases at least the eggs are so 
fastened to the ski); that the deposition is attended with pain. 

Tlie larvae evidently hatch very soon after and develop with consid- 
erable rapidity, but since in all recordeil eases the larva has been 
extracted before maturity nothing is known of its pupation. The form 
is quite peculiar and renders the accounts at least all referable to one 
genus of (EstridiB. 

We reproduce from Insect Life the tifjures presented in the paper by 
Dr. Matas. 

The osnal remedy consists in the forcible expulsion of tlie larva, 
sometimes assisted by incisions, the application of tobacco ashes, etc. 

In a recent paper Blancliard ' gives an extended account of the 



'R. Blanchard, Snr los CEatrides am6ricaiiue8 dout la latve vit dans la poau de 
llitiiiime. ADnaloB de la Sooiiiti! ontooiol. de Fcsnue, Vol. LXI, p. i09, 1892. 
4653— No. 5 8 
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Species affecting man, and refers to two species, Dermatobia uoxialis and 
D. cyanivenlrin, tlie species conjiuon tlirougliout tropical Ariieiica. la 
tbe former the second and third segments are provide<l ^ith fine spines, 
while in the latter tliese segments are smooth; aiid in the former, also, 
the posterior border of segments i lo 7 are without a range of hooks 
dorsally, while cyaniventrh has these segments and also the eighth, 
sometimes, with a row of crooked hooks pointing forward on the pos- 
terior border dorsally. 

Kailliet speaks of these Iwts as at times a veritable scourge to ^^ilttle, 
aside from their attacks on man and dogs. 

Familj- MXJttOID^:. 
(Honsn Flies and AUie:*.) 
These are robust- bodied, usually hairy flies, the 1 nvie of which are 
fleshy, footless maggots, living in decaying matter, ordure, etc. 

The Hokm Fly. 

{liamiatoblii aerrata Rob.-Deav.) 

In tbe introduction and rapid spread of this insect we have an excel- 
lent illustration of the importance of giving attention to the injurious 
iusects of other countries and of taking all possible means to prevent 
their importation. 




The species in band has been a common insect in Europe, and with 
other members of the same {^enus recognized as a troublesome insect, 
thoagb apparently no careful study of its life history has been made 
there. 
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It was first noticed as troublesome to cattle in this country in 1887, 
and while Ave can not say with certainty just when it was introduced 
we may be pretty sure that it was during the year 1886, or at most not 
earlier than 1885. It is even possible that it may have been brought 
over in the spring of 1887, as its powers of reproduction are such that 
a few weeks would suffice to make it a conspicuous pest in a limited 
area. 

Within two years from 'the time when it was first recognized in seri- 
ous numbers it had become so numerous and had spread over so large 
a region that it was made the subject of a very careful and successful 
study by Messrs. Howard and Marlatt of the Division of Entomology. 
The results of these investigations were published in Insect Life (Yol. 
II, p. 93) and in the Annual Eeport of the Commissioner of Agricul- 
ture for 1889. 

It was also made a subject of study at the New Jersey Experiment 
Station, and Professor Smith's report in Bulletin 62 of that station gives 
the results of the season's observations and trials of remedies. Since 
these papers appeared the insect has spread over practically all of the 
United States east of the Eocky Mountains, and also into a large por- 
tion of Canada, and numerous articles have appeared in the bulletins 
of experiment stations and in agricultural journals with reference to 
it, the greater portion of them being based on the original studies above 
mentioned. 

INTRODUCTION AND SPREAD IN AMERICA.- 

All accounts agree in placing the first serious occurrence of this 
insect in the vicinity of Philadelphia, and it appears probable that it 
was at that port that the flies first landed. 

From there as a center it spread in all directions, though at first 
mainly southward, and by 1889 it had covered most of the State of 
New Jersey, portions of eastern Pennsylvania, a considerable area in 
Maryland, and also a portion of nortliern Virginia. 

In 1891 It had been reported from New York, Ohio, Kentucky, 
Georgia, Florida, and Mississippi, and in 1892 from Connecticut, 
Massachusetts, Canada. Michigan, Indiana, Iowa, Louisiana, and 
Texas. 

More recent records refer more particularly to its increase and local 
distribution in the various States, but it may be said to occupy now 
practically all of the United States east of the Rocky Mountains and 
the Provinces of Ontario and Quebec in Canada. 

NATURE AND EXTENT OF INJURY. 

As with most new pests, the nature and amount of damage caused 
by the insect was the subject of much exaggeration and wild specula- 
tion. As usual in such cases extreme views were taken, both of whicte. 
were erroneous. Those who assett^d.t\i9A>wo v\aA\\^^^^'^^j2w2ss^x^^^«^^5^i^ 
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from its presence were soon proven to be wide of the truth, while the 
exaggerated tales of death to animals, the destruc tiou of horns, and 
many other wild statements were easily recognized as imaginative. 

That the loss from their presence is very considerable is recognized 
by most practical stock breeders who have everydny association with 
the affected animals, the loss showing in reduced vitality, lack of 
growth, or iu loss of milk. 

Mr Fletcher, the entomologist of the Dominion of Canada, estimated 
the loss in Ontario and Quebec at one-half tlie product. 

The loss is the direct result of the irritation to cattle, whicli keeps 
them in a perpetual worry and interferes with their feeding and with 
the normal digestion of food, and to some extent from the loss of blood, 
which, when the flies occur by the thousands on a single animal, is an 
item not to be ignored. When at rest upon the horns, at which time 
they are most conspicuous, they are in reality the least harmful, as they 
then cause neither irritation nor loss of blood. 

The larvae are of course entirely harmless and it is only the adults 
that affect the animals. 

Injury to other animals than cattle seems to be very slight, and while 
a number of records have been given of the insect occurring upon 
horses these seem to be exceptional. 

POPULAR NAMES AND POPULAR ERRORS. 

Upon this subject Riley and Howard say : 

The popular name which is here adopted — the **hom-fly" — has the sanction of 
popular nse. It is sufficiently distinctive, and we therefore recommend its iidoption. 
The name of "Texas fly" and '* buffalo-fly" and " buffalo-gnat " are also in use in 
some sections and indicate an impression that the insect came from the West. Dr. 
Lintner uses the term ''cow-horn fly." Objections may be urged to all of these. 

The most prominent of the popular errors is the belief that the fly damages the 
horn, eats into its substance, causes it to rot, and even lays eggs in it which hatch 
into maggots and may penetrate to the brain. There is no foundation for these 
beliefs. As we shall show later, the flies congregate on the bases of the horns only 
to rest where they are not liable to be disturbed. While they are there they are 
always found in the characteristic resting position, as shown in fig. 60, and described 
later. Where they have been clustering thickly on the horns, the latter become 
**flyspecked" and appear at a little distance as though they might be damaged, and 
it is doubtless this fact which has given rise to the erroneous opinions cited. 

HABITS AND LIFE HISTORY. 

The adults of the horn-fly are about half as large as the common 
house fly and very much like it in shape and color. The accompanying 
figures will serve to distinguish it, while the following technical descrip- 
tion by Dr. Williston should be used for the exact discrimination of 
the species: 

Male. — Length, 3.5 to 4 mm. Sides of the front gently concave, its least width 

equal to one-fourth of the distance from the foremost ocellus to the base of the 

^ntennai; in the middle a narrow dark-brown stripe; a single row of slender 
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bcietlea on eiuih side. Antenniu brownish red; s<'Coi)d joint slightly tnmid; third 
joint ft littlo lijugor tliau broad, with tta inferior aiiglo rectangular; arista swollen 
at the l);iae (which ia black), the pectination loug. The narrow sides of the ftont 
and the still narrower facial and gennl orbits silvery (tray, with a nlightly yellow- 
ieh cast; facial foveutand cheeks 
blackish, the latter cloth&l with 
yellowish hiiir. Palpi black, the 
inner surface and immediate base 
more yellowish; gently spattilate 
in shape, nearly as long as the 
proboscis and extending two- 
thirds of their length beyond the 
oral margin. Mesouotom siib- 
shining black in ground color, 
bnt mostly concealed beneath a 
brownish dust, which, 
pleurie, is more grayish. Abdo- 
men with similar dust; in the 
middle with a brownish, more 
anbintermpted atripe and nar- 
row darker posterior margiUB to 
the segments. Femora black or 
Tery deep browa, first two pairs 
of tibia> and tarsi brownish yel- 
low or luteoiiB, the hind tibiio 
and tarai blackish brown; hind 
tibiiB on the poaterior aarface 
with ft noticeable, erect, subap- 
ioal bristle; bind tarai abont as 
long OS their tibiae, the firat three joints widened from their baae to tip, so aa to form 
a distinct serration on tbeir inner, actite angles, each of which terminates in a long 
hair. Winga with a light blackish tiuge{diie to microscopic pubescence), the imme- 
diate base yellowish, the first posterior cell rather syni metrically narrowed to 
terminate broadly at tliu extreme tip of tbc wing. 

.Female. — Front straight on the aides, its ividth about equal to one-half of the dis- 
tance &om the foremost ocellua to the base of the antennie ; the median deep brown 
atripe about as wide as the prninose sides. Palpi yellow, with the margins and tip 
blackish. Legs more yellowish; hind tarsi regular; pulvilli and claws small. 

The fliesareobserved in greatest number ill July, but appear as early 
a3 May, and remain till void weather, the lull time depending ujion the 
season or latitude. 

The characteristic habit of clustering about the base of the horn seems to exist 
only when the flies are quits abundant. When they averaf;e only a hundred or so to 
a single animal, comparatively few will be found on the horns. Moreover, aa a gen- 
eral thing the born-clustering habit seems to he more predominant earlier m the 
season than lat«r, although the flies may seeni to be nearly as numerous. The clus- 
tering npon the horns, although it has excited considerable alarm, is not productive 
of the slightest harm to the animal. Careful study of the insecta in the field shows 
that they assume two oharacteriatic positions, one while feeding and the other while 
resting. It is the resting position in which they are always found when upon the 
horns. In this position the wings are held nearly flat down the back, overlapping at 
base and diverging only moderately at tip. (See fig. 58). The beak is held in a nearly 
horizontal jHieition and the legs are not widely spread. In tho active anokiiii^aw.- 
tion, however, the wings are sli>;htly elevatwV wnA ttt6\\a\&. wA 
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at right angles, hnt approaching it, approximately un angle of 60° froiiL the abdotuen. 

ThelegiitroHpreadoutwiilel;, and tbe beak, iuBorteil beneath the skiu of the animal, 
is held in nearly a perpendicnlar poBition, approaching that in figure 59, c. 

The By before inserting its beak has worked its way throngb cIoho tii the skin. 
White feeding, however, the hairs which c:iu bo aeen over its body do not seem to 
interfere with ita speedy flight when alarmed, for at a fling of the tail or an Impa- 
tient tnni of the head the flies instantly rise in n clond for a foot ot two, TetnmiUK 
qgain as qoickly and resnniing theii fonner positious. 




AUTe). 

The horns are not their only resting places, for with the homa black for 2 inches 
above tbeir base we have seen the flies toward nightfall settle in vast onnibers upon 
the batk between the bead and foreshonlders, where they can be reached by neither 
tail or head. When feeding they are fonnd over the back and flanks and on the lege. 
Dnring a rain storm tbey flock beneath the belly. When the animal is lying down 
a favorite place of attack seems to be under the thigh and back belly, around the 
bag. With certain animals the dewlap seems to be badly attacked, while wilh others 
tbisportiouof tho body is about e:(empt. Certain cattle, again, will be covered with 
flies and will lose condition rapidly, while others are tronbled bat slightly. 




(nromlnmctLire). 



On the boms the flies settle thickly near the base, often formiug a complete band 

for a distance of 2 inches or more. (See fig. 60.) They seem tn prefer the concave 

ar'i/0 to the convex side of the cnrve of the horn, probably for the reason tliat the 

<vnr Ban not scrape tbpiu off ho readily, and one cow was noticed in which they 

feaebeii aearJj- to the tip of the horn on the concave side ot Ite cmve o^A-j , 
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The time and method of the deposition of the eg^s were for some 
time a puzzle, but it was clearly shown in the investigations of the 
Division of Entomology that the eggs are placed in fresh cow manure 
in daytime, mostly between 9 a. m. and 4 p. m., and that in laying them the 
females dart only for an instant from the cattle, immediately after the 
dung is passed, and that within a little more than a minute afterward 
all had returned to the animal. They are laid singly, and never in 
clusters, and usually on their sides on the surface of the wet dung; 
seldom inserted in cracks. (Fig. 57, a.) 

Egg. — Lengthy 1.25 mm. to 1.37 mm.; width, 0.34 mm. to 0.41 mm. Shape, 
irregular oval, nearly straight along one side, convex along the other. General 
color, light reddish hrown, lighter after hatching. General surface covered with a 
hexagonal, epithelial-like sculpture, each cell from 0.027 nun. to 0.033 mm. in length 
by about half the width. In the nnhatched egg, even in those just deposited, a 
long, rather narrow, ribbon-like strip is noticed along the entire length of the flat- 
tened side, rather spatuloid in shape. In hatching this strip splits off, remaining 
attached at one end, and the larva emerges from the resulting slit. 

Larva. — After the eggs hatch, the larva) descend into the dung, remaining, how- 
ever, rather near the surface. 

Newly hatched larva. — Length, 2,45 mm., and greatest width, 0.48 mm. Color, pure 
white. Joints of segments rather plainly marked, venter with slightly elevated 
ridges at ends of abdominal segments, the ridges with delicate sparse rugosities. 
Resembles in main full-grown larva. 

Full-grown larva, — Length, 7 mm.; greatest width, 2 to 2.5 mm. Color, dirty 
white. Antennse, 3-jointed, last joint pointed. Head with a lamellar or ridged 
structure shown in figure; divided by cleft at tip; skin behind lamellar struc- 
ture coarsely granulated, while that of thoracic and abdominal joints is nearly 
smooth. Thoracic stigmata pedunculate with six pedunculate orifices. Ridges on 
venter of abdominal joints not strong, fainter than in young larva. Anal stigmata 
large, slightly protruding, very dark brown, nearly round, flattened on proximal 
borders, slightly longer than broad, 0.14 mm. in length, with one central round 
opening, and ar series t)f very delicate mari^inal tufts of cilia, four tufts for each 
spiracle, each issuing from a cleft, but none on the proximal edge. Anal segment 
below with a dark yellow chitinous plate showing six irregular. paired tubercles; 
the surface of the skin surrounding the plate rather coarsely granulated (fig. 57, b). 

The larval stages are jiassed in from four to six days. 

Puparium. — When ready to transform, the larvae evidently descend from the dung 
into the ground below from a half to three- (juarters of an inch. Actual observa- 
tions were made on larvw in dung in breeding cages where the soil was fine sand, 
afl'ording ready entrance to the larva?. Where the dung has been dropped upon hard 
ground the probabilities are that they will not enter so deeply, and may indeed 
transform upon the surface of the ground at the bottom of the dung. 

Description. — The puparium is from 4 mm. to 4.5 mm. in length, by 2 mm. to 
2.5 mm. in width, rejularly ellipsoidal, the head rather more pointed; dark brown 
in color. The segments are plainly separated. The anal stigmata are darker in 
color than the rest of the skin; are slightly protruded and preserve the same shape 
as in the larva. The central opening is still visible, as are the slight indentations 
of the border. The ventral plate, noticed at the base of the anal segment of the 
larva is still noticeable as a series of tubercular elevations. (See fig. 57, c.) 

The pupa stage may last from five to eight or ten days, so that the 
full time from egg deposition varies from ten to sevenieeii days.^ esti- 
mated for the average as abov\t tw<> ^j^^V^. K^ 'O^^ ^^ss^ $vsss^*<Sfe^^ 
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begin egg laying soon after issuing from the pupa stage, there is room 
for a number of generations during even a northern summer, probably 
from six to eight being common. 

REMEDIAL MEASURES. 

While the injurit\^ of this pest have abated after the first two or 
three years in all localities where it has appeared, it is doubtless here 
to stay, and must be looked upon as a permanent source of damage, 
the amount of ii^iury varying with favorable or unfavorable conditions. 

For its tro^Unjent two lines should be followed, one directed toward 
the protection of the cattle from the direct attacks of the flies, the otber 
to the destructiim of the larvte, with a view to lessening the number 
of flies. 
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Fia.61. — Hcematobia serrata: a, side view of head of larva; 6, ventral view of head of larva, show- 
ingantenna) and thoracic stigmata ; c, dorsal view of anal end of larva, showing anal stigmatu ; d, anal 
plate of piiparium ; e, ventral view of anal end of larva, showing anal plate — still more enlarged 
(from Insect Life). 

For the direct protection of cattle, the remedy most generally adopted, 
and which can be strongly recommended, is the daubing of the parts 
most affected with some sticky, offensive substance to repel the flies. 
Of these, a mixture of fish oil and tar, equal parts, is found one of the 
most permanent and effectual. Axle grease is used with good results. 
Spraying the animals with kerosene emulsion has been recommended, 
and if adopted should be applied at evening when cattle are yarded, a 
convenient method being to drive them through a gate at each side 
of which stands a man with spraying nozzle, so as to spray the flies of 
both sides at once. If only one nozzle is available the original sug- 
gestion of driving the cattle through a gate and then immediately 
ifoe^, so as to get the dies on the unsprayed side, may be adopted. 
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A plan which has been going the rounds of the agricultural jiapers 
is to arrange a t.ap in the doorway to a stable, the cattle, after passing 
the doorway, going through a set of brushes which dislodge the flies, 
which, with a properly arranged window above the door, collect at the 
light, and are here trapped and die. 

A recent number of the Denver Field and Farm mentions a similar 
device being patented. It is intended for the ca|>ture of all flies gath- 
ering upon cattle, but would be especially useful for this species. The 
principle has been used so generally that there may be doubt as to its 
being patentable. (See chapter on remedies.) 

For the destruction of the larvie, which is probably the more eflective 
way of preventing damage, two i)rinciple8 have been established. The 
first involves the killing of the maggots by introduction of some 
destructive agent; the other, the prevention of their maturity by the 
rapid drying of the mass of dang which supplies their food. The use 
of lime, as originally suggested iu Insect Life, is a very effective plan, 
and where not prohibited by expense should be generally adopted. 
Professor Smith's suggestion to spread out ttie droppings of manure 
so that they may dry rapidly is applicable during dry weather and in 
some localities is accomplished by drawing brush across the fields, a 
method which must necessarily fail to be complete in its operation, but 
much less expensive than the use of a shovel by baud. 

The Flesh Fly. 

(Sareophaga camaria Liaa.) 
While this species is perhaps better known as a household pest 
attacking fresh meat, the fact that it often deposits its eggs in the 
vounds of living animals makes it an important pest of domestic 



It has been a familiar insect probably ever since man began to 
appreciate the insect foes to his com- 
fort, and has been a common subject of 
treatment in writings upon insects from 
a very early date. 

It was technically described by Lin- 
Dffius in 1761, and its habits were already 
doubtless well known. 

Its life history is easily told, and to 
some extent probably familiar to every- 
one who has had to do with the handling 
of fresh meats. 

Living larvae are deposited by the 
females apon any available bit of fresh meat, including wounds of 
animals, and these feed and develop with astonishing rapidity, soon 
consuming large quantities of fiesh and, upon attaining their gco>KtJi^ 
crawl away, secrete themselves iT\tlifttrt&\,cttWN«^vvvi\*i^os3*««t.,-s 
tew daya in the pupa stage and issue a& aA.\i\t».. 
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It is evident that iii the primitive conditions of nature, or in locali- 
ties where i)eoi)le are indifferent to the exposure of the carcasses of 
dead animals, these creatures may perform an important function, dis- 
posing of carcasses in a short time which otherwise would contaminate 
the atmosphere for many days. 

When infesting the storehouse, however, or attacking tlie wounds 
of domestic animals, the case is very different and the insect requires 
prompt subjection. 

For stt)ck it is important to prevent, as far as possible, the occurrence 
of cuts, bruises, or wounds of any kind which may furnish an attraction 
for tlie flies, and to guard against injury from barbed- wire fences or the 
horns of cattle. Wounds when formed should be dressed with dilute 
carbolic acid and coated with tar to prevent deposition of eggs, while if 
already infested with the larvte the wounds should be carefully cleaned, 
washed out with the carbolic acid solution and dressed with tar to pre- 
vent further egg deposition. 

Probably the most common American species is 8. sarraceniw Riley. 

The Stable Fly 

(Stomoxys calcitrans Linn.) 

This well-known species is widely distributed and a familiar pest in 
many countries. It was described by Linnaeus in 17GI (Syst. Nat., 2, 
1004) and l:as been mentioned in numerous works since then, Geoffroy, 
DeGeer, Fabricius, and many others noticing it, and it is unnecessary 
to go into del ail with regard to its bibliography here. 

Its bite is severe and it causes a great amount of annoyance to 
cattle, horses, and other domestic animals, and it is frequently very 
troublesome to people working in places where it abounds. It is 
not confined to stables or the quarters of domestic animals, but occurs 
tV: quently in shady places, groves, and in dwellings, especially in 
cloudy weather, j»nd puts the occui)ants to great inconvenience. Its 
bite is not poisonous, and aside from the pain given and the possibility 
of it disseminating disease, it is less injurious than some other mem- 
bers of the group. When abundant, however, this annoyance may be 
very great, and they all deserve attention. Indeed, it is especially 
charged against this species that they have been the means of trans- 
mitting glanders from diseased to healthy horses and anthrax among 
cattle, a charge which appears very n asonable from the fact that it 
inflicts a deep bite and does not gorge itself at a single animal, but 
may fly from one to another in securing a meal. 

It does not appear that the life history of this species has been fully 

recorded, although it has been stated that the stages are probably passed 

in dung. In connection with tlie studies of the horn-fly by the Division 

of Entomology this species was reared with others from horse manure, 

and It may be considered as established that the eggs are laid in dung 

and the Jurval stages passed tliere, requiring greater or less time for 
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their development, a number of generations being produced each year. 
The prompt disposal of dung wouhl therefore help greatly in reducing 
the numbers of this pest. 

The Meat Fly or Blow Fly. 

(Calliphora vomitoria Li mi.) 

This fly agrees quite closely with the flesh fly in habits, exce])t that it 
deposits eggs instead of living larvai. The eggs, however, hutch very 
quickly after deposition, so the effect is very much the same. Like 
that species it has long been known as a troublesome insect and was 
described by Linnaeus. It is a large species and familiar as the large 
blue fly which so noisily frequents the window or seeks entrance to pan- 
tries, cellars, and storerooms w^here eatables are kept. 

With that species also it is credited with attacking fresh wounds, and 
Packard states that during the war of the rebellion they were griev- 
ously tormenting to our soldiers, laying their eggs in the wounds, 
especially of those lelt on the field over night. 

On domestic animals where these "fly blows," as they nre commonly 
called, occur, the same t^reatment suggested for the flesh-fly may be 
j)racticed. 

Blue-bottle Fly. 

{Lucilia cwsar Linn.) 

In history and habits this species is very similar to the preceding 
species and it is unnecessary to go into detail with regard to it. It is 
one of the first to put in its appearance in s])ring, having lived through 
winter in some sheltering corner. Its eggs are d(»posited ui)()n any' 
available fleshy matter and the larva^. mature rapidly. 

Packard, in mentioning its habits, says : 

Br. Chapman, of Apalachicola, writes to Mr. Sanborn that this fly, attracted by 
the stench of a mass of decaying insects which have perished in the leaf of Sarra- 
cenia, ventures in and deposits its eggs, and the larva; devour the I'estering heap. 
These in turn, on becoming flies, are unable to get out of their prison, perish, and 
are added to the putrefying mass that had nourished them. (Guide, p. 104. ) 

The Screw-worm Fly. 

(Compsomyia macellaria Vah.) 

The screw-worm is unquestionably one of the most important of all 
the insects that affect domestic animals, and while the literature of the 
subject deals largely with its attacks ui)on man, on account of its very 
general fataUty when gaining entrance to the o[)enings of the face, by far 
the greater uum^ber of its attacks are upon the lower animals, and it is 
principally in this connection that we purpose to discuss it here, includ- 
ing such reference to its hominivorous attacks as may furnish aid iu 
understanding its mode of worko 
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The recognition of the injurious nature of the insect appears to have 
been in the early days of American settlement, and its description has 
occupied the attention of numerous naturalists. Indeed, it has an 
appalling synonymy, no less than twenty-six names having been applied 
to forms which are considered by good authorities as representatives of 
this species. 

It will be useless to attempt here a discussion of this synonymy, but 
I may quote from an article by Dr. Williston ' the more important points 
in this connection, along with an extract from a Spanish article on the 
subject, and simply add here that valuable contributions have been 
made to the knowledge of its attacks on domestic animals by Prof. H. 
A. Morgan,^ of the Louisiana Experiment Station, Prof. H. E. Weed,^ 
of the Mississippi Experiment Station, and Dr. M. Francis,^ of the 
Texas Station, whose pai)er8 will be drawn Trom in discussing certain 
phases of the subject. 

Dr. Williston's article is as follows: 

In couiicctiou with Professur Snow's article on this fly^ it seems worth while to 
give a brief synopsis of papers published in the past few years by the able dipterol- 
ogist of South America, Dr. E. L. Arribjilza«j;a, of Buenos Ayres. From his studies 
he has ascertained no less than twenty-six different speciiic names that this Qy had 
received. It is possible that some of these names would apply to distinct species 
were their types examined, but it is a thankless task to endeavor to make order out 
of the chaos in which Walker, Macquart, and Robineau-Desvoidy have involved the 
subject, aud the results of Arrib^lzaga's thorough studies can with propriety be 
adopted. To these results, however, Mr. J. Bigot, of Paris, has recently taken 
exception in a note^ on Professor Snow's paper. This author's penchant for making 
synonyms himself may perhaps have something to do with his wishing to preserve 
species founded on inadequate grounds. His argument that^'il me semble fort 
hasardeux d'avancer qu'un seule et meme espece se retrouve, en permanence, depuis 
les confins de la Patagonio jusqu'au dela des provinces centrales de I'Amdrique du 
Nord, vivant indiffcremment sous les zones torrides, temp^rdes et meme froides!" 
is of little value, when the author himself should know that other American flies do 
have a similar range of habitat, to say nothing of the nearly allied Musca domestica. 

The specimens which Professor Snow sent me for examination, although somewhat 
injured, certainly seem to me to be Compsomyia macellaria (Fab.) E. Lch. A. The 
species may, with tolerable cirtainty, be recognized by its having a bright metallic 
gieen or coppery color on the abdomen and thorax, the latter above with three black 
stripes; the bristle of the antennsB feathered to the tip, and the head, except the 
eyes, chiefly yellow. In size it varies from 7 to 10 millinieters. 

Ho\?ever, these systematic details w^ill be of less interest than the following, which 
I translate from the Spanish of Arrib^lzaga:^ 

*' During the pleasant days of spring or the hotter ones of summer, these flies may 
be seen covering in great numbers, now umbelliferous flowers, now all sorts of filtii ; 
or, resting, there glistens in the sunlight the iridescent surface of their half-opened 
wings, and the blue, the green, the violet, the copper, and the gold of their metallic 
colored bodies. 



' Psyche, Vol. IV, pp. 112-114. 

2 Bulletin No. 2, 2d series, Louisiana Experiment Station. 

"^Bulletin No. 14, Mississippi Experiment Station (1N91). 

< Bulletin No. 12, Texas Experiment Station (1890). 

''Psyche, Mar.-Apr., 1883, Vol. IV, pp. 27-30. 
"^BnJL Soc, Entom. France, 12 Sept., 1883,^o.n,T>v. \r>4-155. 
^Annies de la Soc. Cieiitifica Argentina, Vol. X,v\>.HQ-^. 



DIPTERA. 125 

*'Our fly deposits its egg, commouly called "(/uere«fl," in dead bodies, in maunre, 
in fresh meat reserved for food, and soon there appear immense numbers of voracioug 
larvjc that rapidly consume the objects in which has begun their active life. Not 
content with these habits, common to all tlie species of the group to which it per- 
tains, it deposits the germs of its posterity in the wounds of man and of animals, at 
the entrance of openings of the human face, and, in its anxiety for propagation, will 
deposit them in the wool of sheep. 

**Azara was, I believe, the first observer who noted cases of human myiasis in 
South America. Coquerel, many years later, called the attention of physicians and 
naturalists to the frequent and fatal accidents which this evil produces among the 
exiles of Cayenne. According to this author. Dr. Chapuis, physician in chief of the 
French marine, attended one case in which the larvte of C. macellaria had jienetrated 
to the frontal sinuses, causing the death of the patient; also one very unclean person 
attacked in the nasal fossa3 and the pharynx, who succumbed after he had ejected one 
hundred and twenty larvae. There were, as M. St. Pair observed, in the same country, 
six similar cases, of which three terminated in the death of the patients after cruel 
sufferings ; in two the nose was destroyed, and in the last there was a deformation 
of the olfactory organ. In another case observed by M. St. Pair there were removed, 
by means of injections, more than three hundred larva*, but he was not Jible to obtain 
them all, and the remainder soon penetrated the ball of the eye, destroying the lower 
eyelid in consequence of gangrene, invaded the mouth, corroued the gums, and laid 
bare the inferior maxillary. The victim died seventeen days alter his entrance into 
the hospital." 

After giving records of numerous other cases, he further adds : 

"To Dr. Lesbini, of Cordova, are due the better observations upon cases of myiasis 
produced by C. macellaria. The first case presented itself in an old foreigner who 
had an ulcer in his leg filled with these larva? ; the second case occurred in Cordova, 
in a boy of 7 years, attacked in the left ear ; the third and last case was in a girl of 
16 years, also of Cordova, affected in the nasal fossae by the presence of two hundred 
and fifty larvae. All these patients were saved. 

"It is probable that, attracted by the fetid odor of unclean individuals, these flies 
hover over the mouth or the nose, and thus deposit their eggs. Some aflirm that 
they at times enter the passages for this purpose. 

"The area of distribution of Compsomyia macellaria is very great, and will be, I 
believe, yet greater with time, since their hal>its facilitate their transportation by 
man from one region to another. Hitherto they have been observed in the following 
countries: Islands of America (Musca macellaria F.), North America {Chrysomyia 
tibialis, C, Vherminierij C. cwrnlescens, C. decora, C. plo'i R.-Desv.), Mexico {Lucilia 
hominivora^)f Cuba, Colombia, Venezuela, Cayenne, Brazil, Peru, Chile, Uruguay, 
Argentine Republic, and New Holland." 

DISTRIBUTION. 

It will be noted in the preceding pariigraph that the species is 
credited to all of America between Patagonia and Canada, but the 
territory within which tlie greatest damage occurs is within the tropical 
and subtropical belt. Weed states that the fly is killed by cold winters, 
which, if correct, means a barrier to its northward extension beyond 
what is possible in each season by migration of the flies. 

HABITS AS A PEST OF MAN. 

In discussing the habits of the species it will be convenient to discuss 
it with reference to the attacks upon the human species and dome&tie. 
animals independently. 
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The attatjks upon man are usually due to deposition of eggs in the 
nostrils or mouths of sleeping or unguarded individuals, though no 
doubt exposed sores or bruises having a bloody surface would be equally 
attractive. 

Professor Snow ' has given a very careful description of the attacks 
and results in a number of cases, and it will be useful here to extract 
from his paper some of the especially typical cases as showing the 
mode of attack, the effects of the presence of the larvie, and the treat- 
ment resorted to : 

I have from time to time had occasion to note the depredations of the screw- worm 
upon liorses and cattle in this State, but until recently have not received positive 
evidence of its attacks upon human subjects in any locality so far north as Kansas. 
But early in September, 1882, I received from Mr. S. t). Osborn, the postmaster at 
Varck, in southeastern Kansas, specimens *^of the worms which came from the nos- 
trils of Milton Carter.'^ These proved to be the larvae of Lucilia macellaria Fab., the 
so-called '*screw-worm." Upon further inquiry, I learned that upward of one hun- 
dred full-grown maggots escaped from the nose of this patient, who finally recovered 
from the serious illness consequent upon their ravages. I also ascertained that Mr. 
Carter had long been afflicted with an offensive nasal catarrh, which made his nos- 
trils an attractive place for the oviposition of the fly, and that he had fallen asleep 
in tlie woods in the daytime only a few days before the first appearance of the symp- 
toms produced by the presence of the larvae. 

Several other instances of the attacks of Lucilia upon man soon came to my knowl- 
edge, most of which led to fatal results. Among these I will select the case attended 
by Dr. J. B. Britton, of Mapleton, in southeastern Kansas, who reported it in full at 
the session of the Southeast Kansas District Medical Society, in January, 1883. 
From this report I condense the following account : 

"On the evening of August 22, 1882, Mr. M. E. Hudson complained of a peculiar 
sensation at the base of the nose and along the orbital processes, which was lirst fol- 
lowed by inordinate sneezing, and later by a most excruciating pain over the os 
frontis, also involving the left superior maxillary. This patient also had suffered, 
and was still suffering, from an aggravated form of nasal catarrh. The discharge 
was quite purulent, of a j-ellowish color, frequently tinged with blood, with a disa- 
greeable odor and at times intolerably offensivr. On the 24th there was a profuse 
discharge of much purulent matter from the nostril and mouth, when all pain 
instantly subsided. This discharge continued for three days, during which time as 
much as 16 ounces escaped, increasing in consistency until it was pure pus. The 
odor becoming much more offensive, his rough was more troublesome, and fever 
increased to such an extent as to produce slight delirium for twelve hours. What 
was thrown off was w ith much difficulty expectorated, and was sanions, containing 
microscopic particles of osseous matter, together with flakes of plastic exudation. 
The OS hyoides was evidently destroyed. The patient had spoken with difficulty for 
thirty-six hours and there was much trouble in swallowing. The soft x)ala'te had 
evidently given way, and there was an entire inability to protrude the tongue or use 
it in speech. 

"About this time a worm similar to a maggot dropped from his nose. That was 
the first indication or suspicion that there was anything of the kind present. There 
was not, as in some other cases reported, any swelling, or movements traceable under 
the skin, nor was there at any time any complaint of the patient calculated to lead 
to a knowledge of their presence. After the appearance of the first I expected 
more, and was surprised to see them drop from the nostrils and wiggle from the 
mouth without any discomfort to the patient until they came in contact with the 



^ Psyche, Vol. IV, p. 27 (1883). 
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Schneiderian membrane, when they annoyed him greatly, and every eflfort was ma<le 
on his part to expel them ; hut so soon as expelled no further trouble was manifested 
until another wouUl get into the nostril. Every effort was made on my part to dis- 
cover them under the tissue, but the soft palate being destroyed to a groat extent, 
and the palatine arch apparently lowered, it was with much difficulty that an 
examination could be made. The worms were evidently burrowing under the pala- 
tine fascia, as it presented a honeycombed appearance and in places jiatches were 
totally destroye:! as large r.s a dime [18 mm.]. They continued to drop from the 
mouth and nose, forced from the nostrils by the efforts of the patient, for the follow- 
ing forty -eight hours, during which time 227 were counted and the estimated num- 
ber exceeded 300. At this time the whole of the soft palate was destroyed. The 
patient lived four days after the last worm came away. 

'^I put five of the worms in dry earth, and in fourteen days from the time they 
dropped from the nostril there hatched out three flies. 

** Upon a very minute and careful examination after death I was astonished to 
find that all the tissue covering the cervical vertebra^., as far down as I could see by 
throwing the head back and compressing the tongue, was wholly destroyed and the 
vertebrae exposed. The palatine bones broke with the slightest pressure of the finger. 
The OS hyoides was destroyed and the nasal bones loose, only held in position by the 
superficial fascia. 

''My own theory is that the fly deposited the eggs while the patient was asleep, 
probably the day previous to the peculiar sensation and sneezing first complained 
of. At that time they had acquired vitality enough to annoy him while in contact 
with the sound flesh. So soon as they came m contact with the unsound flesh, or 
that aff'ected with the catarrh, being, as it must have been, gangrenous, they gave no 
further trouble." * * * 

In the Peoria (111.) Medical Monthly for February, 1888, Dr. Joshua Richardson, of 
Moravia, Iowa, has an article upon *' The Screw Fly and its Ravages," from which 
I make the following extracts : 

" While traveling in Kansas in the latter part of last August, a citizen of this place 
had the misfortune to receive while asleep a deposit of eggs from this fly. He had 
been troubled for years with catarrh, hence the attraction to the fly. He returned 
home a few days after the accident and shortly after began complaining of a bad 
cold. Growing rapidly worse, I was called to attend him. Monday, my first day, 
his appearance was that of a man laboring under a severe cold. Had slight con- 
gestion of the lungs, and moderate grade of fever. His nose seemed greatly swollen 
and he complained of a smarting, uneasy feeling in it, and general misery through 
the head. Gave him treatment to relieve the congestion and fever. Tuesday, saw 
him again. His nose and face were still more swollen, and in addition to the other 
symptoms he was becoming slightly delirious and complained a great deal of the 
intense misery and annoyance in his nose and head. A few hours after, I was sent 
for in haste with the word that something was in his nose. I found on examination 
a mass of the larvie of this fly (or "screw-worms," as they are commonly called in the 
South) completely blocking up one nostril. On touching them they would instantly 
retreat en masse up the nostril. Making a 20 j)er cent solution of ciiloioforni in 
sweet milk I made a few injections up both nostrils, which immediately brought 
away a large number, so that in a few hours I had taken away some 125 of them. 
By Wednesday evening erysipelas had begun, implicating the nose and neighboring 
portions of the face. Another physician was called. By continual syringing with 
a strong antiseptic solution of salycilate of soda, bicarbonate of soda, and carbolic 
acid we hoped to drown out the remaining larvie. But they had by this time cut 
their way into so many recesses of the nose and were so firmly attached that we 
were unable to accomplish much. Finally we resorted to the chloroform injections, 
which immediately brought away a considerable number. Friday I was able to 
open up two or three canals that they had cut, extractiu<^ ttft^r^v-^V \\\«^^ "Oar^X Nx^i*^ 
literally packed themselves, one aftet 9(\xo\^\viT, \\\ Wi^^*^ ^A>>N»^^ ^v^x^xs^^, ^^^^ 
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speech becoming sutldenly much worse, I exiimined the iuterior of his month and 
found that a clear-cut opening had been made entirely through tlic soft palate into 
his mouth and large enough to insert the end of a common Jead pencil. Saturday 
the few remaining larvae began changing color and one by one dropped away. On 
Sunday for the first time hemorrhage from both nostrils took place, which continued 
at intervals for three days^ but was not at any time severe. On this day the patient 
began to improve, the delirium and erysipelas having 8nbside<l, leaving but little or 
no annoyance in his head. In a few days ho became able to go about home, and 
even to walk a distance of half a mile to visit a friend and return. But while there 
he began complaining of a pain in the neighborhood of his left ear, apparently where 
the eustachian tube connects with tbe middle ear. It proved to be an abscess. 
Being already so reduc(!d by the first attack, he was unable to withstand the second, 
and died after an illness of nearly three weeks, completely exhausted by his pro- 
longed suiferings. Three days before his death the abscess discharged its contents 
by the left nostril. The quantity of pus formed was about 2^ ounces [78 grams], 

*'In all about 250 larva3 were takeu away from him during the first attack, and, 
as the visible results, not only had they cut the hole through the soft palate, but 
had also eaten the cartilage of the septum of the nose so nearly through as to give 
him the appearance of having a broken nose. The case occupied, from the first 
invasion of the fly to its final result, nearly two months. He doubtless would have 
recovered but for the formation of the abscess, which, from all the symptoms, was 
caused by one or more of the larvae having found their way up the left eustachian 
tube.'' 

Dr. Richardson also quotes the Rev. William Dixon, of Green, Clay County, Kans., 
as giving the following account of his own experience: 

** While riding in his buggy a few years ago in Texas a screw fly attacked him, 
flying up one nostril. He blew it out, when it dashed up the other and deposited its 
eggs before he was able to expel it. Not realizing the danger, he did nothing for 
about three days, when the pain became so great that he hastened to Austin to con- 
sult a physician. His soft palate was almost destroyed before the larvae, over 200 in 
number, were expelled." 

This was the onlv one of twelve cases knowu to Dr. Richardson in which the 
patient recovered. 

AS A PEST OF DOMESTIC ANIMALS. 

Until recently the references to the attacks of this species on domes- 
tic animals have been of a very fragmentary character, but tlie papers 
by Morgan, Weed, and Francis have brought its true inix^ortancc into 
prominence. 

Its greatest injuries for the United States have occurred in Texas, 
and the Texas Experiment Station early began the study of its habits. 
Prof. 6. W. Curtis, formerly director of that station, wrote to me at 
considerable length regarding the pests, kindly sending me specimens 
of the various stages, and I can hardly better present the relation of 
the pest to the stock industry of that State than to extract from a 
letter dated December 15, 1888: 

I am sorry I have not more time to answer your questions about the so called 
" screw- worm " of Texas. 

I have been closely interested in practical stock raising in this county for nearly 

six years; always in charge of the college stock and part of the time privately with 

stock of my own, and I am free to confess that the man who can find a cheap, expe- 

ditioaa, and effective preventive or remedy of the screw- worm will confer a blessing 

■dtJjr measured by the euormona financial bene&t 'wliicVi ^vovxld accrue. 
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My observations have been mainly concerned with the practical Hide of the sub- 
ject, and not until the past year or two have I taken much trouble to investigate 
the life history of the insect. 

As a rule, the fly begins its work in June, but nothing like vigorous businens activ- 
ity is reached until July, when for three or four months the time of the stockman is 
kept constantly absorbed in attending to animals with " wormy" sores. This year 
(1888) the most trouble was experienced during September and October, and out of 
some 200 head of cattle and 60 or 70 head of hogs we had as many as 15 or 20 cases 
under treatment in a space of less than two weeks 

The trouble starts usually by some little scratch, perhaps caused by barbed wire 
or by a stroke from a horn; sometimes, frequently in fact, it starts by an undue 
accumulation of ticks and consequent rubbing of the animal, which, while removing 
some of the ticks, leaves an opening in the skin through which a little blood will 
exude. In either case the basis of the operation seems to be a raw or slightly bloody 
surface, and the rapidity with which the work is carried on is wonderful. The eggs 
are deposited anfi the larvjo appear in a very short time; from what I have noticed I 
should say in less 'than thirty-six hours after the egg is deposited. 

I have been told, time and again, by those who assume to know, that the "screw- 
worm fly" does not deposit the eggs — that they are hatched within the body and the 
young larva deposited after hatching. There is a gray fly which does thiS; but the 
female deposits only a few larvae, and they are not by any means to be dreaded so 
much as the green fly (brown head), which deposits ejrgs by the wholesale. 

I have never seen a '^ screw- worm" (larva) which I could trace directly to a gray 
fly. All of the worms which I have bottled up and hatched under positive guard 
against error have turned into the same kind of fly, specimens of which (in alcohol) 
are herewith transmitted for your examination. 

It is said, however, that the gray fly works earlier in the season. This may be true, 
as the flies I have hatched out have been from worms taken from sores during 
September and October. 

In October of this year a house cat which I have had his foot injured, presumably 
by fighting. When we next saw him, about three days later, his foot was swollen 
and filled with screw-worms. We took out over 60 screw- worms from his foot within 
six days. All of these were placed in a bottle with a little earth and covered by a 
wire screen. 

The worms pupated and transformed in twelve days, about 30 flies coming out; all 
like the flies sent you. 

During the few days that the worms were in the cat's foot they divested the bone 
of almost every particle of flesh and caused one of the phalangeal bones to come out 
entire. 

About a week after this I bought a thoroughbred Hereford calf and had him 
shipped down from the northern part of the State. On arrival I found screw-worms 
in the cleft of the right front foot (between the toes), produced by some fly in Dallas, 
as he was shipped directly from that point, and had been there for two weeks or 
more prior to date of shipment. I took out some 12 or 15 of these worms and 
"planted" them very carefully. I did not know but the fly in north Texas might 
prove to be the gray one, and I was jinxious to satisfy myself on this point. 

Some 10 or 12 of the number ''planted" transformed and the flies appeared in 
eleven days from date of planting, all groen with brown heads, exactly like the 
ones I had found in the cat's foot, and which must, of course, have been deposited by 
flies in this immediate vicinity. « * * 

Dr. Francis (Bull. 12, Tex. Exp. Sta.) states that no cases in man 
have fallen under his notice, and says : 

Of all our domesticated animals cattle suft'er the most from its ravages. They 
occur in wounds from horns, castrating, spaying, branding, dehorning, harb«i«L-^vt^ 
injuries, and often where ticks have burst ow t\ift\>\v^V^\., ^wi>&-, «vl *^^na\,>»^^x5x^"0^*5. 

4653— No, 5 9 



130 INSECTS AFFECTING DOMESTIC AHIMAL8. 

ndilerwf m>m. They ortoo ooonriu the vulrte of fresh ouws, especially if there baa 
bean > ratantion of the plncentu or afterbirth. Youag calves are almost iuvariubly 
■fferteil in the navi-l, imd often in the mouth, canaiag the toeth to fall out. One 
oaae occurred iu the first stomach (panuch or rameu) that is worthy of mention. 
LutSeptember the writer had oocosLonto killa Jersey bull calf probably two months 
old that ha<1 eorew-worma in both bind legs just above the liock joint. On opening 
the abdomen 1 fonud hair balls in the stomach (rnmen), and, to my surprise, abont 
twenty-five fuUj matured acrew-wonus almost buried in the wall of that organ, I 
placed some of the worms iu moist earth, and ia ten or twelve days they batched 
out genuine screw-worm flies. How did tbey come thuret My opinion is that the 
oalf licked the sores on his legs, and in doing so took some eggs that hatched nnd 
developed in the stomach. 

Hoiaes and mules are not so often attacked. In them they are nsnally funnel in 
barbad-wire injuries, and occasionally in the sheaths of horses and the vaginui of 
marea and the navels of colts. 

Hogsaremore liable to beoome aifooted than horses, lliey are freqnently wounded 
by dogs aud by fighting, or there may be barbed-wire injuries, wounds from castra- 
tion, etc. 

Sheep are comparatively free from the attacks unless injured by dogs. 
Weed considers tliat next to the attacks upon man those upou cattle 
arc of most importance, and he estimates that half of the cases iu cat- 
tle occar where ticks have been crushed. He also states that "sheep 
are attacked when injured by dogs, or when the sheep are in poor con- 
dition the eggs are laid upon the wool and when the larvie hatch they 
immediately bore into the skiu, !□ many cases the sheep are attackt-d 
within the nasal cavities and the worms eat into the head." On hogs 
he says the favorite seat of attack is upon the ears. 

LIPB IIISTOBY. 

The fly which produces all this trouble is a small species less than 
half an inch in length (IU mm.) and of ;i bluish green color with metal- 




t, w1d{^ uxpandad — i 



lie rellections. It is particularly distinguished from related forms by 

the presence of three longitudinal black stripes on the thorax. Tlie 

Jiead 19 reddish or yellow and the body is eovered with stiff black hairs. 
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Tlie fly appears iu early saimuer (Juue or July for Texas), the time 
doiilttless depending on the latitude, it having passed the winter as 
adult presumably eitlier in a latitude free from extreme cold or a pro- 
tected location in liousea. There is no imiwssibility of the migratiou 




oftliese flies from localitiea several hun<lred miles south of the place of 
their appearance iu early summer, as aside from the powers of flight 
they could easily be transported ou boats or oiirs. I know of no obser- 
vations, however, to establish such a means for their distribution. 

In depositing its eggs it selects some wound or decaying matter and 
lays a mass uf eggs at once; at least three or four hun- 
dred may be depo.'iited by a single female within a space 
of a very few moments, and the same fly may oviposit 
at different times and in different phkces hundreds or 
even thousands of eggs. 

The eggs are cylindrical, like those of other flies, 
about 1 mm. iu length, white. "Under the microscope 
the eggs show a prominent ridge ou one side." (Weed.) 

The eggs hatch within a few hours. Francis says : 

: if tbe eggs are laid iti a uioist {ilmu 




My preseDtopiuiuii ii 
an<l ou 11 warm day it requiri 
tbey seam to dry up nud lose 



y pla. 






Weed considers the time required for hatching about nine hours. 
The idea that they may be deposited in living condition is combated 
by all careful observations. The larva, or maggot, is a whitish footless 
grub, rather slender and quite active, burrowing into the tissues of the 
affected animal or into the mass of putrid flesh or decaying mutter that 
furnishes it food. They grow rapidly and mature in live or six days 
(Wepd) or abont a week (Francis). When mature they escape from 
the wound tbey have infested or wriggle awa,^ fto\a.tV*>^fi»»»''*'*-"^^'*'**^ 
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in which they have developed, and bury themselves in the ground to 
transform. 

The puparia are brown in color, cylindrical, rounded at the ends, and 
about two- fifths of an inch in length. (See fig. 69.) 

The length of time passed in the pupa stage appears to vary, but 
observers agree on from nine to twelve days as the usual time; Francis 
says nine for the shortest and fourteen for the longest period observed 
by him. From this history it is evident that there may be a succession 
of many generations during a season, which for diflerent individuals so 



Fig. 66.— Egg of G. 
macella ria— great- 
ly enlarged (after 
Francis). 





Fig. 68.— Larva of 0. macellaria — enlarge<i (after 

Francis). 



Fig. 67.— Egg mass of O. macellaria (after Francis). 

overlap and combine that there are hosts of the insects in all stages, 
from their appearance in the early part of the season till checked by 
return of cold weather. As Francis says : 

While the larvjo are thus developing, the flies are constantly laying fresh eggs in 
the wounds, so that the young worms take the places of the matured ones, and thus 
keep up a constant and progressive loss of tissue. 

REMEDIES. 

It is evident from the above accounts that the fatal cases in man are 
due to the deposition of eggs, mainly in the nostrils, sometimes in the 



MM'M 




Fio. 69.— Puparinra of C. macellaria — en- 
larged (after Francis). 



Fig. 70.— Pnparium of C. macellaria, showing 
broken end where fly has emerged — enlarged 
(after Francis). 



mouth, and that such deposition is most liable to occur to persons sleep- 
ing in the open air or to those suffering from catarrh. The evident 
precaution is to avoid these sources of danger by the use of mosquito 
netting or wire gauze for sleeping rooms and of a protection for the 
no3tn]s when exposed in places where the flies are common. 
Jf once lufestedf medical attention should be sought at the earliest 
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possible moment, and in case of delay a prompt syringing out of the 
nasal passages with dilate carbolic acid, 1 part acid to 200 parts water, 
should be resorted to to dislodge or kill the worms. 

For the general abatement of the pest, attention to the destruction of 
garbage, carcasses, or filth of any kind is to be commended, while pre- 
vention of bruises, cuts, barbed-wire scratches, and especially the 
punctures of ticks, are among the most important measures. Weed 
and Francis agree that ticks furnish the greatest number of cases, and 
the former advocates the feeding of salt and sulphur as a preventive 
of ticks on this account. Francis, however, considers the sulphur treat- 
ment of no avail, but depends upon killing ticks with dipping, a proc- 
ess which must serve to kill ticks, lice, screw- worms, and all external 
parasites at once. (See section on dipping methods.) 

As a direct application for the sores infested with worms, a wash of 
carbolic acid is advised. The acid should be diluted with thirty times 
its bulk of water, and its value would, I suspect, be enhanced if a little 
glycerin were added. A final dressing of pine tar or in deep sores a 
packing with oakum and coating with tar are recommended. 

Dr. Francis writes me that since the publication of his Bulletin on 
screw-worms they have found a very practical method of applying sub- 
stances to destroy the larvae. It is to use creoline, or any of the car- 
bolic sheep dips, in a machinist's oiler, by which means one can deliver 
a few drops in the holes without waste. They use an ordinary conical 
zinc oil can of about 4 ounces capacity, and find it very satisfactory. 

SUMMARY. 

In brief, it maybe said that the screw- worm fly, which is distinguished 
by blue body, red front to head, and three black lines on the thorax, is 
distributed through all of tropical and much of temperate America; 
that it deposits eggs (not living young) in refuse matter, carcasses of 
animals, flesh wounds, or even minute drops of exuded blood, and the 
exposed openings of the body; that the eggs hatch within a very 
few hours at most, aad larvae grow to maturity rapidly, consuming 
all tissues adjacent to them, and in cases of attack upon the limbs 
often laying bare the bones; that pupation lasts about ten or twelve 
days and is passed underground; that adults are found through nearly 
all the summer months, but for the southern United States more par- 
ticularly from July to October; that for prevention and remedy reliance 
must be placed upon the prevention, as far as possible, of all wounds 
and filth on animals, and when infested, prompt treatment with washes 
of dilute carbolic acid and subsequent coating with pine tar. 

The Tsetse Fly. 

(Glossina moraitans Westw.) 

This famous fly of the central plains of Africa can hardly beomittft^ 
from a work of this character, eapecVaWy ^wivie^ ^o\ifit^ N^ «a»>^«^^^^^^^ ^^ 
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its (listribiition to otlier uomitries. Kveii now it is tliought to exist iu 
Australia. 

Its attacks upon cattle, horses, mules, sheep, as weil as numerous 
will! animals — zeliras, antelopes, bufifaloes, etc. — are said to bo moat 
deadly iu result, and even man is attacked with severity, though it is 
claiine4 that these attacks are less iujurious io man than to animals. 

Other species of the genus have similar habits, but are less known. . 

The Hippelates Flies. 

( Hippelalr« spp. ) 

Under tlie title of The Hippelates Plague in Florida' Mr. E. A. 
Schwarz has called attention to a grouj) of insects that must have a 
very important place in the list of animal plagues, though they seem 
to have been pretty generally neglected. His treatment of tlie pest is 




almost entirely from the standix>iut of their attacks upon human 
beings, but it is clearly shown that they must be a daugeroiis pewt to 
domestic animals as well. There can be no doubt that these insects 
have been commonly met with and noticed as a source of annoyance, 
but no one seems to have made a study of them from the economic 
standpoint before Mr. Schwarz. 

The species especially meutioned are: Hippelates plehejus £x)ew, //'ici- 
pea Loew, and pusio Loew, two of which are tigured and the figures are 
here reproduced. 

The annoyance caused by the dies is due to their darting into tlie 
eyes and other parts of the body after the moisture or perspiration. 
and also by a coustsnt humming. Tliey prove very irritable. Further, 

' Insect LifB. Vnl. Vll, pp. 374-379. 
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tliey attack sores, scratches, ulcers, etc., and by ])assing from one per- 
son to another, or from dogs, cats, or other animals with sores to 
healthy individuals, become a most dangerous source of disease 
contagion. 

So far as described the plague is greatest in the Southern States, 
especially Florida, Alabama, and Texas, and as similar species are 
common to many parts of the country, there is little doubt that when 
investigated many of the annoying gnats will be found to come within 
this group. Indeed, I feel confident that in years past insects of this 
character have been often encountered in the Mississippi Valley, as the 
hard bodies and persisteut efforts to enter eyes have been noted, when 
no attempt was made to collect si>ecimens or place them entomologically. 

Tbe fliea ar« strictly diurnal, and continue hi be ttoiibl«80me from early moming 
till nearsnnaet. being niuat aggressive during tbe Dot and Hultry houra of tliuarier- 
noou. They preferably frequent open and sudd; places, nbile in the efaade of denaa 




forests their presence is not noticeable. Tbey are e'inally troiihleauine in th<^ coun- 
try away fVom human habitations, and in the streets of small towns, but I do not 
recollect having seen them in any number on the streetit of tbe larger cities. They 
enterthehoases, buteyidenttydonotfeel at ease in the loovus, for they do not attack 
people, but congregate on the panes of windows, i f these Lnppen to be closed. 

The life histories are unknown, but Mr. Schwarz suggests the stems 
of reedy plants or tbe piles of decaying reeds along shores of lakes or 
marshes as possible breeding grounds. 

With regard to remedial measures Mr. Schwarz says: 
Until some light is thrown on the life history of the flie't jt is impossible to sug- 
gest any remedial measures to be adopteil fur tbe general abatement of this peet in 
a given region. Very little can be said regarding protective measures. To kill the 
flies, as wo instinctively do tiie inosqiiitoeB, hy ii slap of the b&nd, ia «st w* ■i.i'iiJv 
againsttbeHippelates, because tbey are too minieiQiiaa.^vi.io^o'C&CT^"^''''-'^'**'"^*^**^^*" 
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A close-fitting veil would no doubt i)rotect the eyes, ])ut in the hot days of a south- 
em sQuimer the wearing of a veil is a torture almost equal to that of the flies. For 
the same reason applications of oil of tar, oil of pennyroyal, and similar sub- 
stances, which are more or less satisfactorily used in the North against the mosqui- 
toes, black flies, and sand flies, is hardly bearable in the South. Smoking cigars or 
a pipe off*ers a good protection to those who indulge in this vice, but even an invet- 
erat-e smoker can not smoke constantly when he is out of doors. A good smudge 
also drives away the flies, but of course can not be classed among the remedies that 
are handy and available at every hour and at every place. Sprinkling the coat collar 
and other parts of the clothing with Eucalyptus oil (and no doubt, also, other 
strongly smelling etheric oils), as lately recommended as a good repellent against 
house flies, shoald be tried, and promises, in my opinion, good results. 



This sketch of the flies is naturally very incomplete, as, were the 
attempt made to include all that may at times annoy domestic animals, 
it would require a volume by itself. The common house tly, for instance, 
may often prove a serious pest to domestic animals, and its annoyance 
in houses is too well known to need any comment. The effort has been 
to give a fairly adequate ti eatment of those species which are of greatest 
concern to the stock raiser, especially in the United States. 

Family HIPPO BOSOID^E. 
(Forest Flies, Ticks.) 

This remarkable and interesting group of insects contains two species 
of special interest to the stock breeder, both of which are old and 
familar pests. 

The species of the family at large occur on a number of animals, but 
the greater number occur on birds, and especially upon birds of prey, 
and therefore have no relation to our present discussion. 

They are horny bodied, flattened flies with tubular mouth parts fitted 
for suction, and having, except the sheep tick, well-developed wings. 
They are therefore somewhat migratory in their habits. 

They are especially remarkable and abnormal in their method of 
reproduction, the eggs hatching and the larvae developing within the 
body of the adult, so that when extruded they have almost reached 
the pupa stage. The extruded larva changes almost immediately to 
the pupa, the larval skin forming a hard pupa case, and in this con- 
dition they resemble seeds. This stage is quickly passed, and the adult 
appears, assuming at once its mature form. 

Williston remarks that the genus Lipoptena is remarkable in that in 
the earlier state the flies have wings and live on birds, but later they 
seek quadrupeds, where they remain, and having no further use for 
their wings, they lose them. It must be inferred that the young flies 
issuing on mammals migrate by means of their wings to birds and later 
return to a mammal host. 
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It ia commonly stated that these ties pniduce bat one or two yoaag, 
but Dr. Curtice is autliority for the statement tLat the sheep tick may 
produce from five to eight youug, one after another, which would make 
the muUipItcatiop more rapid, and better accouiit for the occasional 
abaudance of this pest. 

The Bied Ticks, 

The species occurring on birds are inchided in the genera Olftraia 
and Omitkomyta, the former being distinguished by the absence of 
ocelli and the presence of two teeth under each claw. 

Oifersia americana Leach is a rather common species on owls and 
other raptorial birds and also the partridge or ruffed grouse. It is 
described and figured by Packard as Htppobosca bubonis, in the Guide, 
p. 433. 

0. albipennis occurs somewhat commonly on herons, and nrdeiB ia 
recorded from the same class of birds. Other species hsted by Osten 
Sacken are brunnea, mexicaria, propinqua, and ^ulcifrom. 

Orniihomyia contains eight species, of which nebiitosa is recorded 
from an owl, Strix nebulosa; and pallida Say from Sylvia sialis. 

The Deer Tick. 

(Upoptena Aepreana Say.) 

This interesting form was described by Say irom specimens taken 
from the common deer {Cervus virtjinianus). It is wingless, as usually 
found on this host, bat according to Wllliston is provided with winga 
and occurs on birds during the early period of its existence. At this 
time the wings are weak, the veins slender. 

The FoRBaT Fly or FIobse Tick. 

(Hippoboica equina Linn.) 

Linnieaa described this species in 1761, but it must have been a 
familiar form to observers of insects long prior to that date. Since 
then it has received frequent 
notice, and mention of it occurs 
in numerous general works and 
in all treatises on Diptera or on 
the parasites of the horse. 

Its injuries consist in the irri- 
tation produced by the move- 
menta among the hairs, their 
panctures of the skin, and loss 
of blood occasioned when oc«;ur- 
ring in numbers. 

It would seem to be far less ^ 

common in this country than in the Old World, avid. l \.v4N«i-j>ax.'Vi\>s«EL 
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of a case where it has occurred in serious niniibers. It is listed by 
Osten Sackeii, on authority of Kirby aud Loew. 

It is of course possible that the species may multiply so as to become 
a pest, and this possibility should be recognized. It might, from the 
ability to fly, be more difficult to handle than the sheep tick, but doubt- 
less the careful grooming of horses affected would prevent undue 
increase. Dustiug pyrethrum in the hair wouhl be useful, and this 
C4)uld be resorted to with horses in pasture as well as those that are 
stabled. 

Thk Sheep Tick. 

(Melophagns ovinu» Lion.) 

Linnseus described this species in 1761 under the name of Rippubonca 

ovinus, but in the later division of this genus, which at first covered 

all the forms included in the family, this species was assigned to the 

genus Melophagus. 

It differs from the otiier members of tlie family in never possessing 
wings. The head is small and sunken into the prothorax. The middle 
portion of the thorax is rather 
slender, contrasting with the 
development of this region in 
the winged forms. 

It is of a reddish or gray 
brown color, about one-fourth 
of an inch long, and easily 
detecteil when present in any 
numbers on sheep. They never 
migrate from the original host 
except it be to attacli to an- 
other animal of the same spe- 
cies, and probably the jinncipal 
movement is that which occurs 
after sheep are sheared, when 
the ticks tend to migrate to 
lambs. On the sheep, if abundant, they may cause considerable dam- 
age, indicated by lack of growth or poor condition, and when massing 
upon Iambs they may cause great damage, resulting in the death of the 
victims if not promptly relieved. 

They are distributed over the world generally where sheep are kejtt, 
and are too well known by sheep breeders to make it necessary ti> 
emphasize the injury they may cause. All breeds of sheep seem alike 
subject to attack, but I know of no record of their occurrence upon 
other animals. 

Curtice has determined that each female may produce from five to 
eight youug, the seed-like brown puparia of which are often to be met 
With among- the more numerous adults that adhere to the wool or skin. 
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REMEDIES. 

While the ticks may be greatly lessened in number by the vigorous 
use of pyrethrum — a most available remedy during winter — the most 
practical plan to adopt, and one which if thoroughly followed will make 
all others unnecessary, is to dip the sheep each year after shearing. 

Of the numerous dips which are in use, and which are discussed 
more fully in the chapter on remedies, the kerosene emulsion is recom- 
mended for this form, and several of the patented dips on the market 
are good, while tobacco dips, tar dips, etc., may be used, if preferred. 

It is of course desirable to use a dip that will effectually destroy not 
only these ticks but the two forms of lice and the scab mites, in 
case any of these are present. A dipping tank is an essential part of 
the equipment for sheep raising, and its construction is described in the 
chapter on remedies. 

A flock once freed from the pests will not be again infested except by 
the introduction of infested animals; hence care should be taken in 
making additions to the flock to free the newcomers from parasites. 
It is also well to keep the sheep for a few days after dipping in a differ- 
ent mclosure from what they occupied before, to avoid possible infes- 
tation from any stragglers that may have been caught on wool upon 
posts or brush, and if the wool is charged with them when clipped, it 
should be stored where the ticks could not easily return to the sheep. 
The ticks can not travel any distance independently, and will soon die 
when removed from the sheep, but proper care here will assure success. 
With due care to have an efftcient dip one operation should suffice, but 
it is a good plan to examine the herd a week or ten days after dipping, 
and if any i^arasites are found to have escaped, or to have issued from 
pupsB that survived, to repeat the operation. 

A Bat Hippoboscid. 

Under the title of " A remarkable new hippoboscid from Mexico," 
Mr. 0. H. T. Townsend describes a species which he names Trichohiua 
dugesii and which he received from Dr. Dugcs, of Guanajuato, Mexico, 
taken from a bat, Glossophaga soricina. (Entom. News, Vol. II, pp. 
105-106, 1891.) 
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Family NYCTERIBIIl^^i:. 

(Bat Flies.) 

These very remarkable Diptera seem to have gone a step farther even 

than the Hippoboscidse in their adaptation to 
parasitic life, the known forms being totally wing- 
less and constantly confined to their hosts. The 
latter are various species of bats, and the species 
have been observed in various parts of the world, 
three only beiug recorded for this country, the 
Strebla vespertilionis Fab., credited to Jamaica, 
San Domingo, Cuba, and South America; the 
Megistopoda pilatei^ from Cuba, and an unnamed 
species of Nycteribia, from California. 

The Strebla vespertilionis is credited with occur- 
ring on pigeons and parrots, but considering the 
normal habits of all the known species these 
must be looked upon as stragglers. 




Fig. 75. — Nycteribia sp. 
(aft«r Packard). 



CHAPTER III. 
BIPHOHAPTBRA. 

Fleas. 

Thia groap of iuaects, including tbe well-known fleas, liaa by many 
writers been considered as related to the Diptera, but in most recent 
works on systematio entomology it is given separate rank under tbe 
above name. It is unnecessary here to diacuBS the question of their 
zoological position, but it may not be out of place to remark that, while 
they are a very distinct group and doubtless well deserve to have this 
distinction indicated systematically, there is much to indicate that they 
have had a remote relationship to the dipterous branch. This is shown 
not only in the mouth parts and feet of the adults, bat in the larvae, 
which are footless, slender, worm-like creatures. 

The insects of this group are characterized by the entire absence of 
wings, by having the bodies compressed, the legs long and stout, the 




coxa; being remarkably develope<l, giving them great leaping power. 
The mouth parts are well developed and adapted for suction, all the 
species in the adult stage feeding upon the blood of mammals or birds. 
The antennae are small, usually sunken in a pit or groove in the side of 
the head and of peculiar form, tbe third, or terminal, segment being 
annalated, or, in some cases, even divided into leaf-like plates. The 
eyes are simple when present, but in many cases they are reduced to 
mere rudiments or even completely wanting. The tarsi are 5-jointed, 

They undergo a complete metamorphosis, the early stages being 
passed in places adjacent to the resorts of tlie host. The eggs, while 
sometimes h*i(t upoi» the hairs of the host auiuiaV, as*, \.«i*«s*.-i ^sJMojaiasSi. 
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and must ordinarily be scattered in places wbere the host forms sleep 
or nest. The larvae, so far as known, live m dust or litter in similar 
locations. They are slender, worm-like, footless objects, with a sparse 
covering of hairs. The pupae form in similar locations, inclosing them- 
selves in cocoons. Westwood says: 

When full grown, which occurs in summer in about twelve days, the larva' inclose 
themselves in a small cocoon of silk, often covered with dust, and attached to sur- 
rounding substances. Rosel, however, observed that some of the larva? uuderwout 
their transformations without forming any cocoon. 

In most of the available works the group is made to contain but a 
single family, the Pulicidae, but more recent systematic works sepa 
rate them into three families, the Sarcopsyllidae, including the small 
forms, with large heads, which are confined to the host animal while in 
the gravid condition; the Vermipsyllidae, in which the gravid females 
are not stationary, but the abdomen becomes swollen, and in which the 
labial palpi are 10-jointed; and the Pulicidae, including most of our 
common forms, in which the female abdomen does not become swollen, 
and the labial palpi are from 3 to 5 jointed. 

While the fleas are essentially parasitic in the adult stages, they are 
by no means so strictly confined to the host as are the Pediculidae or 
most of the Mallophaga, but wander from the host at times, and may 
even be found on different species of animals than those which are evi 
dently their normal hosts. Probably these stragglers do not, as a rule, 
maintain a permanent habitat upon the new host, and therefore, with 
the exception of one or two species, little attention need be given to 
prevention of migration or of transfer from one animal to another. 

In the further discussion of species, which will be limited mostly to 
the American forms of economic interest, we will disregard these 
divisions and treat the species simply under their respective genera. 

The JiaGER Plea, or Chigoe. 

{Sarcopsylla penetrans Linn. ) 

Linnaeus described this species more than a century ago (1767) under 
the name of Fulex penetrans^ and it has been treated in many different 
works since that time. The various names of "jigger," "jigger flea," 
"chigoe," and "chique," applied toit in various localities, are evidently, 
in part at least, associated with its annoying habit. In distribution it 
covers all of tropical and subtropical America. Baker says "this flea 
is undoubtedly found throughout the tropical and subtropical regions 
of both hemispheres." 

Eailliet states that it was introduced into Africa about the year 1872, 
and that it has propagated there with astonishing rapidity. 

While most of the records of its injuries have been with reference to 
its occurrence on man, it is a notable pest of inferior animals, and 
doabtJp^s occurs much more frequently as a parasite of some of these 
tlian of man. 
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The dog and cat are amoug the Npecies tbat are specially subject to 
its atta<;k, but otber mammalia are affected, and Railliet mentiooB 
abcep, goats, cattle, horses, asses, and mules, aud even birds as hosts, 
and cites particularly a case where a hog was very seriously infested. 
The foot examined by R. Blanchard had been obtained from Liberia 
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by J. Jullien, and after the extirpation of the fleas jiresented the 
appearance of the cells of honeycomb, so thickly had the parasites 
been crowded together. 

The adnlt tleas aflFcct their bot^ts as in other sjiecies, hut the females 
after impregnation burrow into the akiw ot Wft VoaV, 'ts^'iKss^'^^'i -«Si*!>sis. 
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the toe iiails, and produce a swelling and later a distinct ulcer, some- 
times so serious as to result fatally. With the development of the 
eggs the body of the female becomes greatly distended, so as to lose 
all semblance to the original insect, the head and legs appearing as 
little appendages upon a large round body the size of a pea. 

The larvtiB must normally escape from the body of the adult and issue 
from the opening of the tumor to undergo development after the ordi- 
nary habit of their relatives, but the crushing of the body of the adult 
in the tumor may result in their liberation in the tissues surrounding 
the body of the adult, and if they are not promptly expelled from the 
sore they may increase the injury caused by the adult. 

The remedy most recommended is the extraction of the female as 
soon as the presence of a swelling or tumor indicates the presence of 
the parasite. This is accomplished by the introduction of a sharp knife 
point, the eftbrt being to withdraw the insect entire, as the bursting 
of the body and discharge of the eggs in the sore is likely to result 
seriously. 

For the prevention of the attacks upon domestic animals it would 
seem that attention to the infested animals and the destruction of the 
adults whenever detected, along with the liberal use of pyrethrum in 
the localities where tbe larvae develop, would be of some service, though 
it can easily be seen that an insect with so large a number of hosts 
stands a very good chance of survival. 

The Hen Flea. 

(Sarcopsylla galUnacea Westw.) 

Westwood ' described this species from specimens brought by the 
famous Challenger expedition from Ceylon and collected by Mr. H. N. 
Mosely from the domestic hen. Taschenberg^ gives his acccount of it 
from type examples in the collection of Dr. Ritzema Bos. The first 
record of its occurrence in America is a note in the Proceedings of the 
Entomological Society of Washington ^ upon specimens from Gaines- 
ville, Fla., sent to the society by Judge Lawrence C. Johnson, who 
later* presented the society with an account of the habits of the insect. 
These specimens were identified by Dr. A. S. Packard,^ who also pre- 
sents a review of the history of the species. 

Baker ^ infers its occurrence in Texas from an account of injury to 
fowls reported in Bulletin 30, Texas Experiment Station, and records 
it from specimens furnished by the Division of Entomology from Florida; 
Floresville, Tex.; Hockley, Tex. ; and Meridian, Miss. 



1 The Entomologists' Monthly Magazine, Vol. XI, p. 246 (1874-75). 

2 Die Fliihe, p. 55, PI. I, figs. 5, 5a. 
^ Vol. I, p. 59. 

^ Loc. cit., pp. 203-205. 

6 Insect Life, Vol. VII, pp. 23-24. 

' Canadian Entomologiat, Vol, XXVII, pp. 19, 111. 
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Packard mentions receiving speciiueus from Dr. Wagner, of iSt. Peters- 
burg, labeled "Stiix sp., Mnrgab, Suiran-Beir, 3, v, 1893," and calling 
attention to this widely difl'erent host suggests tbat the species baa been 
carried from one region to another by means of birds. 

From what has so far appeared it would seem that (his pest ia likely 
to become a very important one, at least through tropical and subtropical 
regions. 

This species differs from penetrans in havin;^ the bind angles of the 
metathoracic scales angled instead of rounded and the eyes and 
antennte in the posterior half of the head. It is fiom 1 to IJ milli- 
meters in length. But little is known as to its life history, and the 
following observations by Judge .Johnson include all that I have 
met with in regard to this ]>hase of the subject and methods of 
treatment : 



old houses, 




■'Like all fleas, it abounds i 
on earthen floors, and in all 
dusty, untidy spots. Hence 
from aualogy when some 
years ago my attention was 
called to the subject by poul- 
try breeders, I advised to have 
all such places closed up, and 
to deprive the fowls of all 
shade except auch places as 
could be rained upon. Those 
who acted ui>on this advice 
were rewarded. Losses from 
tills cause were reduced to a 
minimum. It was also seen that animals frequenting wet spots in 
summer were exempt from the pests. 

"First observed to infest yonng animals, such as chickens, turkeys, 
kittens, puppies, and even calves and colts and children. I proposed 
for it the name of I'ulea: pallulnrutn; but whilst it is true the young 
suffer most, because possibly less able to defend themselves, it is by no 
means confined to tnem. 

"In general appearance, size, color, and form gieatly resembling a 
flea, popular observation notices one coniiiderable difference — it does 
not hop. Closely examined, we find tlie femoral pi)rtion of the third 
pair of legs but slightly developed. Hence its motions resemble more 
the crawling of a wingless fly than that of our well-known active 
jumper. 

"In its habits of feeding it diflers from the ordinary flea. Instead of 
making an incision at which to lap blood, and from which it may 
quickly remove to another spot, our Florida variety plants itself where 
it intends to stay, like a tick. Ak to the males I can not say. Much of 
my information is second band. The notion that these do i\<vt.\sx^, 
which prevails with some persous, ot at Xeaa't «oa't 'Coa's ^^ ^"^^ '^'"■'^^ 
4653— No. 5 H) 
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may be an error. Of the females, however, it is certain that they bary 
themselves in the akin of their victims. From the first they hold on 
with such teuaeity that no ordinary brushing will remove them. It 
seems to be at this sta^ in their existence that impregnation takes 
place. The males now are often seen in copula with them, and so 
remain apparently for days, or until the tumefactioa of the skin excited 
by the embedded female closes around her so as to shove him oft'. Here 
ends about all actually known of this history. From analogy we may 
infer that the period of gestation being completed, tlie gravid female 
lays her eggs in this well-prepared nidus, or, more particularly, that 
they remain and are hatched in her distended stomach, after which 
they crawl out and drop to the 
ground. If in a dry, shady 
spot, they undergo transforma- 
tion to the perfect form; if in a 
wet spot or in. the snu, they 
perish. 

"Upon man I have never 
heard of the process continuing 
to tbe end. The itching caused 
by it generally attracts atten- 
tion sufficiently to have the in- 
truder hunted out With the 
lower animals it is difterent, 
most notably with chickens. 
Spots bare of feathers, or near- 
ly so, are selected in preference. 
A small knot resembling a wart grows over the insect, and so numerous 
aud large at times as to spread over the eyes and into the jaws, and, 
blind and famished, the victim dies. In cases not fatal, after a month 
or two these knots or warts drop off, leaving a scar resembling a burn. 
With very young chickens or puppies death generally comes in the 
first stage, when every (wrtion of their bodies is covered with innamer- 




While some portions of this account would seem to refer to the chigoe 
or SSarcopsj/Ua penetrans, especially that portion referring to the attacks 
upon man and other mammals, it no doubt includes about all that is 
known regarding the actions of this pest, and no one, probably,is better 
acquainted with the habits of the insect. There is also opportunity 
for confusion with the work of some of the Sarcoptea infesting fowls 
in cases where the observer cited was unable to make personal investi- 
gations. 

Opossum Flea. 

(Piilex aimalani Baker.) 
Tbis species, described from the opossum, is said to be closely related 
£o trritans ajid distiagaished from it by the mandibles and hyi>oi)harynx 
i>0ing- ver^ abort, uot reaching oue-half tbetengttioS the a.iit»v\ot w>iLBe. 
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The House Flba. 

{Puleiirrilaaa Unn.) 

This, perhaps the best knowu species of ilea, was described by Lin- 
uieus in 174G. It is distributed widely over the globe, and ofteu 
becomes a serious pest in houses, sometimes eveu iu spite of the most 
c:irefal atceutiou and cleanliness. 

It is easily distinguished from the common ilea affecting dogs and 
cats, and which is almost as frequent an inhabitant of houses, by the 
fact that there are no combs of spines upon the borders of the head or 
pronotum. From the much less common species just mentioned which 
occurs on the oiwssuin, and which is most nearly allied to it, it is to 
be separated by the greater length of the mandibles and hypopharyux, 
which reach more than halfway the length of the anterior coxse, by the 
the siuglerow of bristles on eachabdomi- 
■ml segment, the large male claMperK, and 
the dark-reddish or piceous color. 

The habits and life history of this spe- 
cies have long been known and fretiueiitly 
described. They occur particularly iu 
houses, secreting themselves iu bedding 
and clothing, and, especially at night, 
make their attacks on their human vic- 
tims for the purpose of drawing blood. 

Their eggs are deposited in out-of-tbe- 
way places, in the dust or lint under car- ^'°;^;,7^I,^in '''f'^'„,^|^i,»^(»'S 
pets, and the larvre are said to feed upon <<nnb» (orisinsT) 
the particles of organic matter whi<li may be found in such localities. 

Bailliet states that each female deposits 8 to 12 eggs, which are 
whitish and ovoid and 0,7 mm. long by 0,4 mm. thick ; further, that in 
Bummer the larva) issue iu four to six days, become pupse eleven days 
later, and after about twelve days in this stage become adult; the 
time for development from egg to adult being, therefore, about four 
weeks, while in winter, in a wanned room, it occupies about six weeks. 

While no amount of personal cleanliness will protect an individual 
from their attacks in a building which is infested by them, careful 
attention to the removal of all dust and refuse which may harbor the 
tarva; will assist in keeping tliem in check. The nse of pyrethrum is 
very effectual iu destroying them, and may be dusted in places which 
harbor them. (See also remarks under "The Bog and Gat Flea.") 

The BiBit Flea. 

(Fulex ari«m Taach.) 

According to Tascbenberg, the common tieas, affecting a great variety 
of birds, iDcInding the domestic fowls, are all representatv'j^s. <it ^ 
single species, and although sowe oi ttifeiotma^e^:fc*!«»*=^^*^«*^'**''®*^ 
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as 1832 to 1835 he brings them all together, and, discarding the various 
names referring to particular hosts, as (jallince Bouche, columbce Ger. 
vais, hirundinis Sam., sturni Dale, and fringillc^ Walk., proposes a new 
name, avium^ to stand for the species. 

It belongs to the series with no comb of spines on the head, but 
with a comb on the pronotum. The mandibles are short, not reaching 
to the ends of the anterior coxae, and there are 24 to 26 spines in the 
pronotal comb. The hind femora have a row of minute bristles on the 
side, and the first two of the abdominal segments have minute teeth 
on the disk above. Length, 3 to 3J mm. Dark brown in color. 

The Kat and Mouse Flea. 

(Pulex fascial u 8 Bosc d' Antic.) 

This species seems to have received pretty general recognition, and 
has been recorded from quite a number of different hosts. Whether 'A 
can be said to be primarily a i)arasite of the rat and mouse I do not 
pretend to say, but since it has been noted a number of times from these 
animals, and so far only from these in this country, I have assigned 
it here. 

Nothing has been recorded regarding its life history, but doubtless 
it is like its congeners. 

The adults are elongate, with the head evenly rounded in front, with- 
out any comb of spines on the lower border, while the hind border 
of the pronotum bears a comb of strong spines, 18 in number. The 
mouth parts are of normal length, not extending beyond the anterior 
coxa3, a character which will separate it from its nearest allies, the 
sciurorum and avium, Taschenberg has collected a list of the known 
hosts, and enumerates Myoxus, Crieetus frumentaritis^ Mus musculus 
(mouse), Mus decuman us (rat), and Canis lagopus; and adds that he has 
also two examples from the Mammoth Cave, Kentucky. I have col- 
lected it from il/wA? decumanuH at Ames, Iowa, which appears to be the 
only record from a definite host in America, but it is doubtless of com- 
mon occurrence. 

Squirrel Fleas. 

Several species of fleas have been described from the squirrels, and 
while they do not occur indiscriminately on all species it will serve 
our i)uriiose here to consider them together, referring for full descrip- 
tion to the technical papers of Taschenberg and Baker. 

Pulex sciurorum Bouche, the flea which infests squirrels in Europe, 
has not been found to occur on our American species of squirrels. 

Pulex howardi Baker, recorded from the red squirrel, Ithaca, N. Y., 
'^ squirrel," Tallula P'alls, Ga., gray or fox squirrel and nest of field 
mouse^ Lincoln, Nebr., is apparently the most generally distributed of 
t^e American species. 
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There are no spinea upou tlie liead, but a eomli of 18 spines is on 
the prouotuiii. Tlie male claspers are anued with sliort, black teeth 
wliicli very readily separate this species from its nearest allies. 

Specimens from fox squirrel, Gaddo, Ind. T., sent to me by Prof. W. 
W. Cooke, probably belong to this species, as Baker mentions several 
specimens in my collection without host, and as several of these speci- 
mens were sent him the labels of which may have been lost. The speci- 
mens being remounted I can not positively recognize them now. 

Baker also describes Pulex wickhami from the flying squirrel {Seiu- 
ropterus volans), at Iowa City; Pulej; ijUlettei from the red squirrel 
(Soiurvs canadensis), Portland, Mich. ; Pulex colora^ensis from Fremont's 
chickaree, Geoigetown, Colo, ; PuUx liirsutm, from prairie <log ( Cynomyg 



luActvicianus), Stove Praiiie, Larimei Countj, Colo.; P. longispinus, 
from Fremont's cliK U. iree, ( oloiado, and J'liler montanus,fTOm tlie large 
gray sqairrel {Snui iii alhetti), foothills west of Fort Collins, Colo. 

The Spermophii.b Flka. 

(J'Nic3:6,'ii«eril!aker.| 

The common .sivennophiies, Npeiittophilvs IS-lhieatiis and S./ranklini, 
are very commonly infested with a largo reddish-brown flea which has 
been rcfcorded m fur from Lincoln, Nebr., and Fort Collins, Colo., as 
well as Ames, Iowa, where, I have taken it frequently during a number 
of years i)ast. 

The liea<l is without spines beneath, but the pronotnm bears ^ comb 
of about 16 spines. Baker describes it as follows: 

Apical spines on joint 2 of hin<l tnrsi Ion); as joints 3 .^nd 4 togctlier; itutennal 
groove in middle of head; maxillary palpi in female nith Joint 2 three-fourths of 4. 
and 3 two-thirds of 4, labial jmlpi reaching to one-tbinl of unteriur femora; pro- 
notal comb of IB spiui-s ; in anterior tarsi joint 2 longer than 1 and (i\\fe-\\;«i^\™s.'t,w; 
than 3; in midiUe tiirsi joint 1 equals "rt ■,ini\\\oi^6\,\iet a.Mi^^'i^^^^'s '^"'^■''^■-""'^'^^■■'''" 
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twice 4 ; ill posterior larKi JiiiDt 1 equals 2 iiiicl 11 together, 5 a, little longer than 3 
BDil leHS thiiii »iie-1ialf «f 1, while 2 la three tiiii<-H 4 niiil less thnn 4 and 5 together; 
hiiiil femorn with a row iil' lirtstleii on the si<le ; color, liKfat reddish lirowu, darker 
doraally ou the iibdomeu ; length, 2 to 2.5 mm. 




Fvi, 62.— rulabninrri: mi^e— enlarged (ar(|[liiiil). 



While tlii.i species basbeeii noted as so common ouitaordinary hosts 
it has uever been observed as occurring upon any of the domestic 
animals. 

The Dog and (Ut Flea. 

(FaUx itrraticepi Gorv.) 

The common flea, affecting the dog and cat, was described by Dagos' 
nnder the name of Pu/ej^ canis in 18^2, and by Bonchc' under the name 
ofl'ulexfelin in 1835, these names referring to the forms infesting the 
dog and the cat, respectively. The reference of the two to one species 
under the above name by Gervaia ' h as made in 1844. 

It is one of the ni(>.st abundant species known, and is distributed 
practically over the entire world. As a house pest it rivals the irritans, 
and in many places even seems to be about the only species occurring. 
Howard states that from the specimens sent t« the Division of Ento- 
mology it is this species r;ither than irrilanx that is usually troublesome. 

It may be easily distinguished from that species by the presence of 
the combs of spines on the border of the head and pronotum, those on 
the head being usually C bi 9 in number and those on the hind border 
of the pronotum 14 to 18 in number. 

The adults seem to ndbere quite closely to their hosts, as cats and 
dogs infested by them will be found to carry them quite constantly, 

■ Ann. des Sciences Natnrellefi, Vol. XXVII, p. 157. 
'Nov. Act. Acad. Leop. Cand., Vol. XVII, i, p. 506. 
'Hiat. Smt, dm Ina. Apt., Vol. lU, p. 911. 
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and their eggs maybe found adhering very loosely to the hairs of these 
animals. They drop off, however, at the slightest touch, and mast 
therefore be distributed in a great variety of places l>esides the sleep- 
ing places of their hosts, which would natnrally receive the greater 
number. Dr. Howard suggests that for experimenters who may wish 
to follow ont for themselves tlie life history of the species an easy way 
to collect the eggs is to lay a strip of cloth or carpet for the animal to 
lie and sleep upon, and afterwards to brush the cloth into a receptacle, 
in which the eggs will be found in numbers if the animal is inlested. 

Verrill gives the following condensed account of the life history of 
this species: 

Tbe female cat flea )ajs her eggs among the Iter of tbe cat, to which they are bat 
slightly attached. These eggs are very small, white, and long oval. As the cat 
nalktt or tnoH about, the eggs are coustuiitly 
being scattered aronod, often in great numbecB. 
On one occasion I was able to collect ftilly ft ten- 
Bpoonful of these eggs Irom the dress of a lady in 
whose Iftp a half-grown kitten had been held for 
a short time. The places where cats sleep be- 
came well filled with eggs. These hatch iu about 
two weeks into little, white, footless, maggot- 
like larvat, which have small tnfts of hairs along 
the sides. They are at first abont one-sixteenth 
of an iuob long. The head is pale yellow and 
the posterior end of the body bears two spines. 
These larv» feed upon decaying particles of ani- 
mal and vegetable matter always to be found in 
the dirt where they live. They move about by 
means of their hairs and spines. They grow 
rapidly in warm weather, and in about twelve 
days, when they mature, spin a slight silken 
cocoon and change to a pupa, which is iuactive. 
fiea and has the legs free. In a short time, varying from ten to sixteen days or more, 
according to the temperature, the pupa matures, and the full-formed flea comes forth 
from the cocoon, ready and willing to take care of itself. " ' ' They pass the 
winter both in the mature and larval states, and perhaps also as eggs and pnp«i. 
There are several broods each season. 

REUBDIES. 

A very concise statement of the remedies to be applied for fieas is 
given in circular No. 13, by Dr. L. O. Howard: 

The larvte of the dog and cat Ilea will not develop Bucoessfully in situations where 
they are likely to be disturbed. The nse of carpets and straw mattings, in our 
opinion, favors their development, since tlie young larvie can penetrate the inter- 
stices of either sort of floor covering and find an abiding'place in some crack where 
they are not likely to be disturbed. It is comparatively easy to destroy t1te insect 
in its early stages {when it is noticed), as is shown by the difflenlty of rearing It, 
but the adnlt fleas are so active and so hardy that they snccesBfully resist any but 
the most streunonB measures. Even the persistent use uf California bubach and 
other pylethmm powders wax iuelTectnal in one case of extreme iofestatlon, as was 
also, and more remarkably, a free sprinkling of floor mattings with bcozine. In 
as finally necessary to take ^-5 t\i.6 &.t>ot twiNWiVn^ ^sifi. -«■(,*&. -Gos. 
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flDota down witb hot Boapsiiils iu order to secure relief from the lliiii pla^to. Td 
another oaae, however, n Hiiigle liberal a|>|>lic:Htioii of biihncU wiui perr<>otly Bui^oeHHi' 
ful, while in ft third » single thorough application of benzine conipletBly rl<l -in 
infested house of fleaa. 

To sum up: Every house where a pet dog or cat is kept may become seriously 
infested with fleas if the proper couditiona of inoistnre aud freedom from disturbance 
exist. Infestation, however, is not likely to occnr if the (bare) floors can be fre- 
quently and thoroughly swept. When an outbreak of fleas cojues, however, the 
easiest remedy to apply Is a free HprluklJng of pyrethrum powder in the infested 
rooms. This failing, benzine may be tried, a thorough spraying of carpets and floors 
being nndertaken, with the exercise of due precaution in seeing that no lights or 
flras are in the house at the time of the application, or for some hours afterwards. 
Finally, if the pl.igiie is not thus abated, all floor roveriug.s mu.it be removed and 
the floors washed with hot soapsuds. This is a useful precaution to take in any 
house which it is proposed to close for the summer, since even a thorough sweeping 
may leave behind some few flea eggs from which an all-per^'ailing swarm may develop 
before the houso is reopened. ■ • • 

Provide a rug for the cat or the dog to sleep on and give this rug a fteqneiit shak- 
ing and brushing, afterwards sweeping np and burning the dust thus removed. As 
all the flea eggs on an infested animal will not, however, drop olF in this way, and 
those which remain on it will probably develop successfully, it will be found wise 
to occasionally rub into the hair of the dog or cat a quantity of pyrethrum powder. 
If thoroughly applied, it will cause the fleas to fall ofC in a half stupefled condition, 
when they, too, may be swept up and burned. 

In the observations made at this Department upon this Bpe< 
summer of 1895, some difficulty was found iji preserving ju« 
moistore to enable the insect succeBsfolly to transform. An e 
found prejudicial in the developmeut of the species, 
observations showed, however, that at Washingtou 
may develop In a little more than a fortnight. Hi 
her house in June, for example, with a colony of rteii 
it need not be surprised tolindtiieeatalilishmcntove 
in September or October, 



it the right degree of 
xoesB of moisture was 
■o great dryness. The 
in snmmer an entire generation 
tuce ft housekeeper shotting up 
s too nmftll to be noticed inside 
rruu when she opens it up again 



Rabbit Pleas. 



TLe different kimlw of rabbits are very abaudautly supplied with 
He-AS, as doubtless any oue Tcho has handled 
these animals will willingly testify. Acconling 
to authorities, liowever, there are at least three 
different species of fleas which may infest them. 
The species infesting the European hares is 
known as I'vlex goniocephalus Tasch., and this 
has not as yet been recognized in America. 
PuUx gigax of Kirby was originally described 
from Canada, and Baker has recorded it from 
the cottontail rabbit, at Lansing, Mich. It is 
described as having the head rather evenly 
homt and forepart of bwiy- louuded in frout, the cycs iu the anterior half of 
the head, mandibles reaching two-thirds of the 
coxse, the comb on the border of the head of one or two spines, pro- 
Boial comb of 20 spines, light reddish-brown, the female 4 mm. long. 
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Puli:.v hiae<iiMlli ISaker, described from cottontail ami juck rabbits 
iiear the Orainl Canyon, Arizona, is tlumglit I>y Baker to be the North 
American representative of goniocephalus. It ia tlistingiiislied from 
giffas by having the head ohtnsely angtilated in front, tlie head spines 
5 or fl in unmber and pronotal spines IC. Length of the mule, 1.5 mm.; 
female, 1.15 to 2.25 mm. A variety called simplej- is indicated as 
having 8 spines in the head comb, 14 in the pronotal comb, and being 
slightly larger in sine, 2.5 mm. in length. This variety seems to be 
the common form on LepuH sylvattciis in Iowa. 

Pulex goniocepkalns has sharply iiugulated I'oieliead and pronotal 
comb of 14 spines. It has a length of 2 mm. 

The Mole Flf.a. 

(_TgphIop»ylIa a>*lmili» Tani-h.) 

This species, described by Taschenberg from the Knropean mole in 
188(1, appears to be identical with the species found on i.iir common 
moles Scalops ayuatieiis and argentatus. 




—Tjiphloftj/Uit nail 



Tlie eye is very rudimentary, scjin^ely visible under the microscope, 
the head with a comb of 3 spines on the lower border and thepronotnm 
with acombof 7 to spines on each side. " Male claspers boot-shaped, 
the sole turned op," Color rather dark brown, more intense along the 
dorsum. Length 2,5 mm. 

It is recorded from Sorex vulgarin, Talpti ciiropea, Mus nylmtlcua, and 
Arvicola arvalis by Taschenberg, and Baker records it from the mole, 
Lincoln, Nebr., and the "common garden mole," Lansing, Mich. I 
have taken it repeatedly from the prairie mole [flcaiops argt-nUitua) at 
Ames, Iowa, and have specimens from Prof. A. \V. Bitting from Scalops 
aquaticus, Lafayette, lud. 

From these records it would appear to be (inite closely confined to 
the mole as its particular host, and the rudimentary nature of its eyes 
might be looked upon as a paralleV ad!fp\«X.w\\ -«\\Xi ft«A. *i\-*&V«^- 
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The Pocket Gopher Flea. 

{TypklopHglla americana Bak«r; hIho I'hIbx tgnola Baher.) 

This species, ilt^acribud by liaker (Oaitadian Eutomologtst, VoL 
XXVII, p, 18fi), I have taken repeatedly flrom our common pocket 




. — tnlaiged {orijrinmlj. 



gopher {Oeomys l/urKariuH) duriug tbe past ten years, and it must be a 
commou resident of their burrows. Mr. Baker records it from a " large 




Via.Sl.—TliplUoptyaaamcricana: feimle— eoUiged (origiiul). 

brown mole," and states that he has seen specimens collected by Pro- 
Jfessw auiette on tbe pocket gopher at Eort Collins, Colo., and by 
Pro&ssor Aldrieb at Moscow, Idaho, on rfcomoms* talpoides. 
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Vertex evenly rounded from occiput to month, slightly flattened above iu male; 
head with very weak bristles; bristles on joint 2 of antenna' longer than third joint, 
which is without bristles; mandibles attaining three-fourths of anterior coxm ; pro- 
notal comb of 18 to 22 spines; legs with strong spines on tibiie and hind tarsi ; hind 
femora with a row of bristles on the side ; in middle tarsi joint 2 is longer than 5 ; in 
hind tarsi joint 1 is about as long as 2 and 3 together, while 5 is shorter than 3; 
abdominal segments each with two dorsal and two ventral rows of numerous bris- 
tles, the second dorsal row with 12 to 14 bristles, the ventral row with nearly as 
many, ventral bristles not stronger than dorsal ; male claspers long, linear, edges not 
parallel, end somewhat obliquely cut off, rounded ; color, brown ; length of male, 
2.25 mm., of female 3 to 3.25 mm. (Baker.) 

The form described as Pulux ignoUi by Baker is evidently a female 
of this species, and, since it appears to be a Typhlopsylla, the name 
americana had better be retained. 

Aside from the species mentioned above in the genus Typhlopsylla, 
Kolenati has described odactenus, hexactenusy pentactenusy and dictenus 
occurring on bats iu Europe, Taschenberg unipectinata on bat in Europe, 
musculi from rats and mice in Europe, caucasica on Spalax typJilus in 
the Caucasian Steppes, grdcilis on Talpa europea and Sorex vulgaris in 
Europe, and Baker has described alpina from mountain rat, George- 
town, Colo., Skud fraterna from garden mole, Lansing, Mich., and Brook- 
ings, S. Dak, host unknown. 



CHAPTER IV. 

HEMIPTERA. 

Bugs and Lice. 

SUBORDER HETEROPTERA. 

Insects with suctorial inoutb parts; fouf wings, unless altogether 
wanting, the upper or front pair being thickened or leathery at the 
bases. The young resemble the adults except in size and in wanting 
wings. They live upon the juices of plants or animals, which they 
procure by suction. 

Family ACANTHIID^K. 

(Bed Bu.^ and Allied Forms.) 

The Common Bed Bug. 

(Acanthia lectularia Liun.) 

This species, described by Linnaeus a century and a half ago, has 
been a most familiar insect to man, though for how long a time it is 
quite diflScult to determine. Westwood (Introduction, Vol. II, p. 475) 

says: 

£t8 introduction into this country (England) has been a subject of discussion. It 
was weU known to Pliny (Hist. N., 29, 17), Dioscorides, Aristophanes, and Aristotle 
(Hist. An. Ed. Bek., p. 148, 12); but it has been generally asserted to have been 
brought from America to England, whence it passed to the Continent'of Europe, and 
that it was not known here until 1670. Mouffet. however (Ins. Theatr., p. 270), 
mentions its having been seen in IS'^S. It has, however, been noticed as a singular 
fact, and as showing that this disgusting visitant must have been comparatively 
little known in the days of *'Good Queen Bess," that, although the word *'bug" 
occurs five or six different times in Shakspeare's plays, it is in every instance syn- 
onymous with bugbear, and does not designate this insect (Patterson's Shakspeare 
Letters, p. 59). 

It is by no means easy to estimate the amount of injury caused by 
this insect, for so far as man is concerned it consists of loss of time and 
comfort, while its effects upon other animals are involved in too much 
obscurity to allow of any estimates being formed. 

As found in houses infesting man it can only be considered as semi- 
parasitic, living for the most part secreted in cracks and crevices and 
attacking its victims during the night. Probably its attacks upon 
other animals are of a similar nature, although it is referred to by some 
authors as a parasite of domestic fowla. 
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Ihe eggs are oval in shape, of a whitish color, slightly narrowed at 
one end, and will be found in great Dunibers in the cracks which furnish 
shelter for the adults. The young bugs escape from the eggs by pash- 
ing oft' a circular lid at one end. Tbey are similar to the adults except 
in color and in the proportions of the body regions. At first nearly 
white, they gradually assume the reddish and finally the dark reddisli 
brown color of the adults. The body is at first more slender and the 
head larger in proportion to the rest of the body, but gradually the 
abdomen widens until the insect acquires the shape and size indicated 
in the ti^'ure. 
Professor Uhler says (Standard Natural History, Vol. II, p. 205) : 
This apeciea bas been distributeil over most parla of tbe world, chiefly bj the 
ftgency of man, and, ag might be expected under suth ciruumstanceB, is subject to 
ranch variation in the relative Hixe, 
proportions, and forms of most 
parts of the body. Full-favored 
gross specimens ate often quite 
coarsely punctured and hairy, 
while their half-ataryed brethren 
have a much thinner outside integ- 
ument and finer punctures, with 
leHac:oiiepicuou8 pubescence. Some 
specimenehave the wing pads bang- 
ing loose as if ready to change iuto 
wing covers, but generally these 
me ruu together into one piece on 
the middle line. Tbna far no indi- 
viduals of this insect have been met 
irrnm K ie ) with folly winged. 

There in some confusion ds lont erns the attacks of the bedbug or its 
parasitism on othei anim db th m niin. Packard (Guide to the Study 
of Insects, p. 561 ) states th<it ' it ii\e8 as a parasite on the domestic 
bir<ts, such as the dove," and further, same book and page, tliat " Mr. 
James MacDonald writes me that he has found a nest of swallows on a 
courthouse in Iowa swarming with bugs." In the American Ento- 
mologist (Vol. I, p. 87) the following statement occurs: 

Ordinarily the bed-bug is confined to the dwelling places of man, and lives on the 
blood of UH groat lords of creation, but we have known it to swarm in prodigious 
numbers in a chicken house, where it must have fed excloaively upon chickens' 
blood, and it is said to occur also in l^nropean pigeon bonses. 

As other species of the same geuus have been described as infesting 
{HgeoDs, swallows, and bats, respectively, it might be that these state- 
ments are based upon observations which did not titke into considera- 
tion the specific distinctions. Still another source of confusion exists 
so far as birds are concerned, and that is the occurrence upon the swift 
[Chtetura pelnsgia),ireqaeat\y eaXled "swallow" or "chimney swallow," 
a species of louse [Sitzschia imUcar'm) which, though wnaller, has so 
much of a resemblance to the bedbug as to mislead an observer not 
tamiliar with the characters separating the divisions of insects to which 
tbese belong. 
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Wbatever its foundation, there is a widespread belief tliat birds and 
bats carry bed-bugs from place to place, and considering the Ruddenuess 
with which they appear in new buildings and sometimes in buildings 
never used for dwellings, it seems hard t<) otherwise aecount for their 
appearance. tStill, to those fa- 
miliar with the habits of the 
bed-bug and its opportunities 
for transportation, there will be 
no insuperable difficulty in ac- 
counting for all such appear- 
ances. 

Another impression seems to 
be that bed bugs occur in the 
woods and imder bark. A foot- 
note in Westwood's Introduc- 
tion (Vol. II, p. 475) reads: 

Suutliull states that its first ap- 
pearance took place after the great 

fire In 1666. "Learned men," says he, "united in thinking they were iniportetl with 
the new deal timLer, as the bugs were naturally fond of turpentine woods." It is 
certain tkat the; swariu in the American timber employed in the construction of 
ne\T bonsea; and it is said that they feed upon the sap uf tliat wood. 

We fail to find, however, any authentic record of such occurrence 
from personal observation, and since we have never met it in collecting 
ander the best conditions for observing it we are inclined to think that 
the impression is due entirely to other insects closely resembling the 
bcd-bng having been mistaken for it. In 1839 Mr, Leonard Jenyns 
published a paper in the Annalsof Natural History (Vol. 3, pp. 241-244) 
on three undescribed species of the genus Cimex, closely related to 
the common bed-bug {G. columbarius, hirundintH, j)ipixtrelli). These 
are stated to infest, respectively, the i)igeon, the swallow, and the bat. 
The occurrence of any of these but hirundinig has not yet been re- 
corded in the United States, althougli, for reasons already stated, they 
might fail to be recorded even were they fairly common. 



I Liothine {origi- 



PBEVBNTION AND BlilMEDY, 

Cleanliness and the application of the common remedies, such as ben- 
zine, corrosive sublimate, and hot water will usually sullice to keep 
these peats reduced in ordinary dwellings, but in large buildings more 
general measures may sometiuies be necessary^ and in such cases there 
is probably nothing more effectual, when it can be done, than thorough 
fumigation with sulphur, brimstouc, or perhaps bisulphide of carbon. 
"I have known a house which had long stood empty, and yet 
swarmed with them, thoroughly cleansed by fumigation with brim- 
stone" (Westwood). 

We know personally of an instance wtiMw a V.vv^fc \v«AjJi;\\i.^.,\i-4K^ 



160 INSECTS AFKECTIHG DOMESTIC ANIMALS. 

infested with this j>est, on being thoroughly fumigated with sulphur as 
a diaiufectant against scarlet fever remaiDed for some time compara- 
tively free from bugs, 

Att«QtioQ to the cracks in the walls and around casings, as well as 
to the joints of bedsteads, will do much to keep pests under control. 

For immediiite relief in a, sleeping room pyrethruni is most available, 
since it can be used while a room is occupied. Dusted between tlie 
sheets of a bed, it will protect the sleeper from the moat voracious 
hotel bug. 

The "Cobuco," or Mexican Chicken Bug. 



(AcanUiia inodora DugiiS.) 

In 1892 Dr. Ali^do Dugis, of Guanarjiiata, Mexico, described ' and 
figured a species of bed-bug infesting jwultry, and the same, or a very 
closely related form, is recorded from southern New Mexico by Prof. 
C. H. Tyler Townsend, who says: 



itbem N'lw Mexiitn a Cimicid, known by the Mexic 




leof 



region. When the insect 
ouce gains access ti> the hen- 
house it soon Bwarms iu great 
□umbers infesting the inniatce 
and roosts, and roTenn^ the 
egg8 with the exc renient i 
which show JB black Hjiecka 
It 11 a ier> diBicult peat to 
estermiiiate, and has been fre 
quentl\ knonn to Bprt.ud from 
roosts to dwelling, hnnses, 
where it proves more formi la 
ble than the beil bug Plus 
insect also exists m western 
Teias • * 

Dr Dagte mentions applica 

tiuns of viQe!,ar as a remeiiy 

doubtless to lie -ipplied to the 

poultry to alleviate the bites 

as well le to deter the corucos 

from biting Here burning of 

sulphur in the hcnhousia and 

spraying of kerosene have been 

tried with doubtful results. 

About the only way to keep 

poultry ouinfested is to keep 

tbem entirely out of doors an<i not to bouse theiu at all. The corucoa infest and 

Btick to the houses iiud lYioats, awaiting the return of the hens at night. They 

began to appear in Las Crueee the present year (1893) before the middle of April. 

lam informed that the corucoa often swami in immense numbers in houses, com- 
ing up through the floors and cracks. In such cases it is almost impossible to L'el 
rjd of them, Ihe easiest and most economical way being to desert the honsr. 






Thf-y 



'La Naturaleza, 2d si 



f, Vol. 11, 1892, PL VIII, 8 figs. 
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have been known, aooording to one informant, to swarm in military posts in fonner 

times in aontbem New Mexico to each an extent that tbe soldiers were ordered out 
and formed In two lines, one line with brooms to sweep the corucos en masBe np 
against an adobe wall, wbece the other line stood ready with trowela and mnd and 
plastered them into the wall alive — a novel but eOective means of riddance! 

I liave not seen Dr. Dugfes'a origimil article, but Le haa very kindly 
seut me speciuieus of tlie iiiaect, and from these the accompanying 
drawing has been prepared. It will be seen that the form is quite 
distiact from that of the ordinary Uouae bug, especially iu tbe excava- 
tion of the prothorax in front, which is very slight, the lateral auglea 
not projecting forward on the sides of the head. 

The Baenswallow Bug. 

(Acanthia hirundinU Jenyns.) 

This species has occurred in great numbers in the nests of the com- 
mon barn swallow at Ames, Iowa, the occurrence being noted by Prof- 
feasor Gillette (Entomological News, Vol. I, pp. 26-27) and by the 
writer in the Canadian Entomologist, Vol. XXIV, p. 264, 

The bugs appear to be confined to the swallow neata or upon the 
I)artB of the barn adjacent 
to them, some being ob- 
served on the sides of the 
barn nearly down to the 
ground. They were very 
abundant after the swal- 
lows had left in autumn, 
and specimens kept iu a 
bottle corked with a rubber 
stopper were alive the fol- 
lowing summer. It would 
be an easy matter for them 
to survive in the nests or 
in cracks and corners of 
the building near the nests 
during the winter absence 
of the hosts. Tbe ne^ts 
contained immense num- " _^ 

bers of empty eggshells, 

showing that the eggs were ^™- "-■'»"'*» *i™'"'i««-*nl»rKed (original). 

deposited directly in the nests, and where the young bugs iu hatching 
would at once gain access to the birds. 

While it is impossible to say at just what time the eggs were laid, it is 
safe to conjecture that they are laid some time during the early part of 
the summer, probably soon after the appearance of swallows in the 
spring, and that the young become partially grown at least before fall. 

It is of course possible that they maj \i»b titiaas iwA 'Oi».-q.'*sr.^*««*>- 

ien^—so. 6 11 
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of the swallows, but it is evident that they are closely associated with 
this bird as a host. The figure wMl indicate the distinctive characters 
of the species, and comparison with the lectularia and inodora will 
reveal sufficient basis for considering it a distinct form. 

The species occurring upon the pigeon and the bat have not been 
recorded for America so far as I am aware, but it is quite probable that 
they may occur. They are evidently quite distinct species, and it would 
be a matter of interest to determine their occurrence here. 

Acanthia columharia Jenyns is specially characterized by the rounded 
form of the abdomen, the slightly excavated pro thorax, and the third 
joint of the antennte being longer than the fourth. 

Acanthia pip istrelli Jenyns has the abdomen narrowed, the prothorax 
moderately deeply excavated, the antenuie intermediate, between lectu- 
laria and columbaria. 




- . \i\r i 1 * 1 I ■ I ' i i' i' , J 



Fig. 92.— Antennae, showing comparatiye length of joints in a, Acanthia 
hirundinis; 6, A. lectularia; c, A. inodora — enlarged (original). 

Considering the inaccessibility of the original descriptions to many 
students, it may be useful to repeat here the full technical descriptions 
as given by Jenyns (Annals of Natural History, 1839, Yol. Ill, pp. 
241-244) : 

C lectularius: Ferriigineo-ocbraceus ; tliorace profundo emarginato, lateribus 
reflexis ; abdomine suborbiculato, apice acuto ; ant'ennis articulo tertio quarto longi- 
ore. Long. 2^ lin. Hab. In domibus. 

C. coluniharius: Ferrugineo-ocbraceus ; tborace profunde emarginato, lateribus 
reilexis ; abdomine orbiculato, apice siibacuto ; antennis articulo tertio quarto paulo 
longiore. Long, vix 2\ lin. Hab. In columbis. 

C. hirundinis : Fusco-ferrugineus ; tborace leviter emarginato, lateribus planis, 
abdomine ovato, apice subacute ; antennis brevibus, articulo tertio et quarto sab- 
aequalibus. Long. If lin. Hab. In nidis Hirundinis urbicae. 

C. pipistrelli: Ferrugineo-ocbraceus, nitidus; tborace profunde emarginato, lateri- 
bus paulo reflexis; abdomine ovato, postice attenuate; antennis articulo tertio 
quarto longiore. Long. 2 lin. Hab. In Vespertilione pipistrello. 

C. columharius: On comparing this species with the common house bug it will be 

found to be smaller and of a more circular form. The antenuie are shorter and the 

joints are not quite so slender, and the difference in length between the third and 

fourth joints is not so considerable. The thorax is rather less hollowed out in front, 

the anterior angles less produced, and the sides less reflexed. The abdomen more 

nearly approaches the round, the lateral margins being very much curved and the 

S^reateat hroadth exactly in tho middle ; whereas in the house bug the lateral margins 

are at first hut little curved, and the greateHt breadth rather behind the middle. 

« ooJom as well as the degree of the pubescence aie siouiax in \>ift \.vi^ ^\)^Q.\fe^. 
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C. hirundinia: This species is rather less than C. columharius ana in respect to form 
difterent from both this and the C. lectularius. The antennie are comparatively short, 
and the third joint is scarcely if at all longer than the fourth. The eyes are not so 
prominent, the thorax is much less hollowed out in front, the anterior angles but 
little produced, and the sides scarcely at all retlexed. The scutelluni is wider at the 
base or more transverse and does not project so far backward; the elytra are less 
coarsely punctured ; the abdomen is not so broad, and more rounded at the apex, 
the sides regularly curved. The whole insect is more jiubescent. The color is ferru- 
ginous, inclining to testaceous, darker than in the common bed-bug, and the head and 
thorax are much clouded with fuscous. In one specimen the legs are spotted at or 
near the joints with this last color. There are also some fuscous spots on the abdo- 
men. The young or pupte have the abdomen much narrower than the perfect insect, 
inclining to oblong. 

C, pipistrelU: The antennae of this species are of an intermediate length between 
those of the C. lectularius and those of the C. columbariusj and the third joint is 
obviously longer than the fourth. The eyes are prominent. The thorax has a mod- 
erately deep excavation in front, and the si<le8 are partially reflexed. The abdomen 
is narrower than in either of the above-named species^ and much more attenuated 
posteriorly, the greatest breadth being rather before the middle. The thighs are 
more incrassated. The whole insect is more pubescent, approaching to hispid, and 
rather coarsely punctured. The color is dark ferrnginons ochre, glistening with a 
faint metallic or snbaeneous hue, not perceptible in any of the other species. The 
legs and antenna? are a shade paler than the abdomen, and, as well as thislat t, with- 
out spots. 

Family REDTJVII33^3i:. 

This family contains a large variety of bugs, the majority of which 
ai)i>ear to be strictly carnivorous in habit, many of them beuig of no 
little service in destroying injurious insecjts. They are provided with 
stout curved beaks; the antennjc have the terminal joints smallest; 
the head is cylindrical, the neck usually long and the bodies generally 
slender, while the legs are strong and often armed with spines. Many 
species are capable of inflicting severe wounds, but probably very few 
of them do so except in self defense. One species, however, has been 
so many times recorded as attacking individuals of the human species 
for the purpose of sucking blood for food that it should be mentioned, 
at least, in this connection. 

The Blood-Sucking Cone-nose. 

{Canorhinus sanguisuga Lee.) 

This species, sometimes called the "big bed-bug," is distributed 
throughout the southern United States and has been reported as fre- 
quently occurring in beds, attacking the sleepers and sucking their 
blood. The following from the American Entomologist (Vol. I, p. 88) 
sums up its habits : 

While taking his meal, as we are informed, he fairly spraddles himself out, and 
seems to enjoy it hugely. In the more southerly parts of Illinois, namely, in Madi- 
son, Jersey, aud Union counties, we know of no less than ei«^ht specimens having 
heen found in heds, and it must also occur as far north as Adams County, for we saw 
it in a collection of insects made at Quincy and exhibited at the State fair in 1868. 
Mr. Uhler, as he informs us, formerly received a specuivi?\k €Tc»\s\%»w\^X!k.«rcv^>^«\si^^v«i2t 
Marietta, at which place it was said to V>€> Wi*i««vo\v^\i^ iQxvsv^\\i.\i^^>e., ^xv^\*^ ^-^^^^a*^ 
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severe inflammation by its piioctniing. Dr. E. H. Hull, of Alton, 111., wna once, as ha 
tells ns, bitten iu tlirte placea in the arm hy one of these creatnreB, and the arm 
became so inflamei) in conaequenct) that for three days afterwards be almost lost the 
nae of it. In the northerly parts of tbe United States, so far as we are aware, it 
does not occar. Like many of its allies it passes tbe winter in tbe perfect state, for 
wo have ourselves I'liptiired it in south Illinois under loose bark ^n November, in 
company with its papa (fig. 93, b). 




AH the species of this gi'niis, most of which are South American, fly into honaea by 
night, ai-curding to Bnrmeister, ami live upon tbe blood of mammals, tbe puncture 
ot tbe i r boaks causing great pain. In the larval and pupal states they probably 
snck the juices of insects ; for being wingless in those states they would have no 
means of reaching the larger animals. The single pupa that we found under bark 
in winter time occurred in a place that was about half a milu^om the nearest houso; 
so that at all events it certainly could have had no chance there to suck human 

SUBORDER PARASITA. 

This p^roup includes the sactorial lice, conflaed to mammals; they are 
strictly parasitic insects, being ronfined to their hosts constantly and 
deriving all their nourishment from them. They are wingless, and the 
mouth partfs consist of a tubular sactorial organ. 

This Kuborder contains hut two families, the first of which, the Poly- 
ctenida;, contains, so far as known, but two species, both of which are 
confined to bats, one in Jamaica and the other in China. These do not 
properly fall within the province of this paper, and it will not be neces- 
sary to give them further cousideration. 



Fuinily PKI>ICTj LI] >.5':. 

(The Suctorial Lic;e.) 

This family includes nearly all the species of the suborder and all 
thiit come within tlie limits of this i)aper. 

We need only add to the charatiter above given the abort rostrum 
without joiut aad tbe tarn adapted to clasping and holding to hairs. 
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The eggs — "nits" — are attached to hairs by a glae-like substance, and 
the young lice when hatched resemble the adults except in size. As tlie 
entire life of the parasite is passed upon tlie same animal or on another 
animal of the same kind, its range of habit is easily stated. 

But very few of the species are ever found upon any other species of 
animal than that which they normally infest, and if so always upon 
very nearly related species. Whether this is due 
to dift'erences in the thickness of the skin, of tem- 
perature, of the size of the hair to which they must 
adhere and to which their feet are adapted, or to 
some subtle difference in the odor or taste peculiar 
to their particular host which leads them to dis- 
card all others, we jire unable to say. 

The mouth parts are necessarily capable of great 
extension in order to reach the blood of their 
hosts. Uhler says (Standard Nat. Hist., Vol. II, 
p. 209): "A fleshy unjointed rostrum, capable of 
great extension by being rolled inside out, this 
action serving to bring forward a chapletof barbs 
which embed themselves in the skin to give a firm 
hold for the penetrating bristles, arranged as 
chitinous strips in a long, slender, flexible tube, 
terminated by four very minute lobes, which probe 
to the capillary vessels of a sweat pore. The blood 
being once reached a current is maintained by the 
pulsations of the pumping ventricle and the per- 
istaltic movements of the stomach." 

The species infesting man are so nearly related 
to the others that we can not well pass them by 
without notice. 



mm^ 



The Grab Lottse. 



(Phthirins inguinalis J^each.) 

If we may depend upon ancient writers, this 
species has long been a companion of man. Ac- 
cording to Denny it is recorded by Herodotus, and 
according to Piaget was referred to in the writings 
of Aristotle. Some of the ancient accounts treat 
of it as occurring in the most prodigious numbers 
and causing most serious ailments to the infested parties. The disease 
produced gained the name of Phthiriasis, though doubtless this term 
has been applied also to the attacks of the other species of parasites 
infesting man. 

Its attacks are said to be more severe than those of the other forms 
of lice, although it is quite probable that in t\ve. \^ox%\» ^*a»^<^'e.^^\v^'^XR^'<s««». 



Fig. 94.— Month-parts of 
Pedieuliis vestinienti, 
showing rostrum and ex- 
tensile tube — greatly en- 
larged (after Schiodte). 




166 INSECTS APFECTISG DOMESTIC ANIMALS. 

dift'erent species have been iiresent, since the (londitioiis favoring the 
increase ot one will also favor the others. The reports, especially of 
the earlier writers, have many of them doubtless been suVyect to great 
exaggeration, for while the normal rate of increase will account for the 
sudden appearance and rapid iimltiplication of the lice under certain 
conditions, it is not equal to the marvel- 
ous stories which are to Ite met with 
even in some works that lay claim to 
accuracy. 

The crab louse infests particularly the 
pubic regions, but occurs also among the 
stiff hairs under the arms, in the beaxd, 
and it is said also among the hairs of 
the eyebrows. It does not live in the 
line hair of the head. 
Tio. ih-..-/-A<fti™.^nsuinoH,^niflrged j^ j^ ^,^^^ djstinct from the other 

species, the body being nearly as wide 
as long, while the strong legs spreading out laterally very greatly 
increase its apparent width and give it the form of a crab in miniature, 
thus winning for it the name of crab louse. It is of a whitish color, 
with a dusky patch on each shoulder, and with the legs slightly tinged 
with reddish, the claws having this color more pronounced. It is nearly 
one-tenth of an inch in length. 

The remedies adopted for the head louse are applicable to this spe- 
cies, although if. is said they are less effectual and must bo persisted in 
more vigorously, lied precipitate is probably most frequently used. 

The Head IjOUse. 

(rediciiliia capitis DeGeer.) 

This louse has been recognized under one name or another as far 
ba«k as we have history. While very generally confused with the 
following species, it is probably the one Tnost commonly known, though 
])erhaps not the one which lias caused the greatest amount of annoy- 
ance or that has occurred in the greatest numbers. The two species 
were not clearly defined till comjiaratively recent times. 

Elaborate writings upon the louse were given by Swammerdam, 
Leeuwenhoek ( 1693), and descriptions of it by Redi, DeGeer, Linn».'us, 
(■eofi'roy, Burmeister, Leach, aud others, besides innumerable brief 
mentions and a goodly number of elaborate memoirs upon its embry- 
**I*'&yi ^t"- 1" later days, while a most annoying pest, it does not 
appear to have caused such serious results as the body louse or the 
crab louse. 

It is ex>nfined to the fine hair of the head, rarely occurring on other 
partA of the body. 
!PJie eggs (nits) are wliite and glued to the hair at some distance 
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front the lieatl, and iire most abundant, we have observed, back of tlie 

ears. When niiiiieious they form ijuite couspiciious objocts. Tlie 

young, upon hatching from these, resemble the adults, except i 

and in being lews distinctly marked. The proportions of 

the body are also somewhat different, the abdomen being 

smaller than after it has become enlarged by a stesidy 

dietupon linman blood. The full-grown lice are whitish, 

with faint, dark markings at the siden of the thorax and 

abdomen. The last segment of the abdomen in tlte 

female is bilobed. 

Murray has sliowu that the different races of man har- 
bor different varieties of this species of l()n8e, the differ- 
ence in the varieties beiugparticiilarly in color and in tlie ym.m.-Ptdicvivt 
form of the claws. In color they differ from the nearly ""f"" 'after 
white infesting the Oaucasians to the black infesting the " "^' 
African. The claws diftier somewhat in proportions, and Murray thinks 
these differences constant, but ttiey can at must be oousidered only as 
varietal differences. 

Remedies are white precipitate, sulphur ointment, and especially 
cleanliness. 

The Body Louse. 

{Pediealai reaiimiiili ],ench.) 

As with the preceding species, the liistory of this parasite is lost 
in antiquity, and most of the early accounts failed to indiciitc any dif- 
ference in the two forms. In the works of DcGeer, Leach, Denny, and 
otiiers they are distinguislied and well chanicterized. 

This form is most common where opi >or tun i ties for good sanitation 
are wanting, as in armies, prisons, and all places where attention to 
bodily cleanliness Ironi choice or necessity is neg- 
lected. 

It is not known to infest animals, though we 
have seen spei-iniens that were said to have been 
taken from cattle. 

Until fully grown there is not much difference 
to be noted in the appearance of this and the pre- 
ceding si>ecies, though the markings at the sides 
are less distinct. In the adult form, however, the 
dorsal surface is marked with dark transverse 
bands. 
Tlie insect secretes itself in the foids of the 
Ftc. in—prdicuiti' vriii- clothing, only penetrating the skin Ahen in want 

Tn™i a r Dy . ^^ fouA^. The loiig, steudcr sucking tube, by . 
means of which it reiiehes the small blood vessels near the surface, ia 
shown fully extended in figure 94. 
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The eggs are deposited iu folds of the clothing, and, according to the 
estimates of Leeuweuhoek, a single adult female may have a progeny 
of 5,000 in eight weeks, and he adds that in the heat of summer this 
estimate might be very greatly exceeded. This will readily account 
for all the authentic reports of sudden and numerous appearances of 
this pest. 

A ready means of combating this pest is to thoroughly bake the 
clothing infested with it, or, to be fully as effectual with less heat, this 
might be accompanied by fumigation with sulphur or tobacco smoke. 
A repetition of this process two or three times at intervals of a few 
days, along with strict personal cleanliness, should overcome the most 
serious attack. 

Alt described, under the name of Pediculus tahescentium^ the louse 
which he considered as the cause of phthiriasis, but later authorities 
consider this as simply the veHtimenti present in aggravated numbers. 
Properly speaking, this affection should be termed ])ediculosis, and the 
term phthiriasis reserved for the attacks of Fhthirius inguinalis. 

Louse of the Ape. 

{Pediculu8 consobrinus Piaget.) 

Closely related to the human lice is a species described by Piaget 
occurring upon the Ateles ape {Ateles pentadactylus). It resembles 
especially the Pediculus capitis, but i^resents some differences in form of 
head and structure of abdominal appendages which have led this author 
to establish the separate species. It appears to differ less, in general 
appearance, from typical capitis than the varieties of capitis occurring 
on different races differ among themselves. 

Though there is considerable difference in the drawings, this is prob- 
ably the same species that is figured by Murray (Economic Entomology, 
p. 389) under the name of Pediculus quadrumanus and said to be taken 
from the Ateles ape. 

Lice Infesting the Monkey. 

{Pedicinua spp.) 

Three species of lice are found upon monkeys, all being generically 
distinct from those infesting other animals. They form the genus Pedi- 
dnusj the most essential character of which is the presence of but three 
joints in the antennae. 

The species are the Pedicinus eurygaster Gervais, which occurs upon 
the macaques, Macacus nemestrinus, cynomolgus, and radiatvs^ accord- 
ing to Piaget, and Macacus sinicus, according to Giebel; the Pedicinus 
longieeps Piaget occurring, according to its author, upon the Ma^cacus 
cynomolgus and the Semnopithecus pruinosus; and the Pedicinus breviceps 
I^Jas'et infesting the Cercopithecus monas. 
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Aside from these species of Pedicinus, Oervais describes a species of 
Hiemato|iinus, H. obtusus, from tbe Semnopitkecus maurus. 

The abundance of these vermin apon monkeys ean be attested by all 
visitors of zoological gardens or menageries, and tiie ready means 
adopted by the bosts for tbeir subjugation are equally familiar — a 
method of destrnction which, by the way, is said to be adopted by 
many tribes of inferior races belonging to the human species. 

Thk SnoKiNO Dog IjOdse. 

^Hamatopinut piliferua Burm.) 

Although the dog has been the closest companion of man among the 
domestic animals from very early times, and consequently this para- 
site, in all probability, was well known to keepers of dogs, it was not 
technically described until about the year 1S38. 

It does not appear to have been a very numerous or injurious para- 
site, apparently mnch less so thau the Trichodectsa latue infesting the 
same animal, and less annoying than either ticks or 
fleas. Denny says (Monog, Anop. Brit., p. 29): "I 
have found it upon dogs two or three times, but it 
is by no means of common occurrence." We have 
examined many dogs in quest of it, but only a single 
specimen ao far has been our reward. Denny says 
(loc. cit.): "I also received specimeim from the ter- 
ret," It can hardly be inferred, however, that this 
animal is consequently a normal host for the species, 
as such an instance might occur entirely from acci- 
dent, the louse having been transferred from 8<»me 
dog to a ferret associated with it. 

This species is aomcwhnt smaller than the lice fio. m— H»iMWp>nu< 
infesting most of tbe larger mammals, tbe full-grown /••''/'"" i«iitbor» ii- 
individuals being nearly one-tenth of &n inch long. 
It is described generally as of a light-red or ashy flesh color, but evi- 
dently varies as the other species, according to the condition of tbe 
body as well as the age of specimens. In preserved specimens these 
colors become lighter, assuming a yellowish hue, the abdomen, except 
where darkened by the intestine and its contents, appearing a shade 
lighter than the front part of the body. The abdomen is thickly cov- 
ered with fine hairs and minute warty emiuences, these latter when 
magnifled about 300 diameters appearing like the scales of a lizard or 
flsh. 

Specimensfrom diflerent breeds of dogs do not appear to have been 
noticed as different, although a form described iis E. bicolor by Lucas 
may perhaps be fouud to present race characteristics. 
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The Louse of the Camel. 

(H(Fmatopinu8 cameli Redi.) 

We follow Giebel and Piaget in admitting this species, although it 
does not appear to have been observed by any modern naturalist. 

Piaget says (Les Pedic., p. 644) : " La figure que donne Eedi, le seul 
qui ait observe cette espece, se rapproche beaucoup de celle de VuriusJ^ 

Lice Infesting the Giraffe, Deer, and Antelope. 

(Hcematopinus spp.) 

Closely related to the lice infesting the other hoofed quadrupeds are 
those infesting respectively the giraffe, deer, and antelope. The spe- 
cies infesting the giraffe (Camelopardalis giraffa) was described by 
Giebel under the name Hcematopinus hrevicornis ; that infesting the 
deer was first mentioned by Redi and described and named by Nitzsch 
as Hcematopinus crassicornis; it is recorded from the red deer ( Cervus 
elaphtis). The Hwmatopinus tibialis Piaget, from Antilopa maori^ is, 
according to its author, represented by varieties on the Antilopa sp. 
and the Antilopa subcutturosa, and he considers it possible that the H. 
cervicaprce Lucas, from Antilopa cervicapraj is also a variety of this 
same species. 

The Sucking Louse of the Goat. 

{Hwmatopinu8 atenopaia Hurm.) 

We have no record of this species having been observed in this coun- 
try, and judging by the references to it in standard works it must be 
of rather rare occurrence in countries where these animals are kept in 
greater abundance than here. 

The species is not, so far as at present known, transmissible to any 
other domestic animal, and if ever becoming abundant, will doubtless 
yield to the treatment used for the other species, though the long hair 
would make some of them more difficult of application. On this account 
pyrethrum would seem to be most practicable. 

The Sheep Foot Louse. 

( Hcema topin ua pedal ia n. sp . ) 

We would hardly expect to find an entirely new form of louse on so 
common a domestic animal as the sheep at this late period of investi- 
gation of animal parasites. I am able to announce, however, a species 
which seems to have entirely escaped observation heretofore, and, more- 
over, to describe a habit of distribution of the parasite on its host which 
has, so far as I know, no parallel among the related species. This 
suctorial louse of the sheep occurs only, as all examinations so far indi- 
cate, upon the legs and feet below where the long wool is found. It is 
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especially common to the regiou of llic^ "dew claws," where tlie ea;gf 
apjtear to be moxt commonly deposited. 

It is of about tlie same gener»l shape aa tlie almrt-nosed ox louse, 
tliougli scarcely bo broad and ratber smaller. The dark, uhitiiioas 
portioDB of the body are much restricted, so tltat it has a more imma- 
ture loot than the euryaternus. Its maturity, however, is fully shown 
by the development of the genital organs. 

It no doubt passes through its various stages of development just as 
the related species, and so far nothing can be said as to the exact time 
required in reaching maturity. Eggs and iuiults were collected in 
January, but eggs carried in a vest pocket in a small vial so as to be 




kept warm did not hatch. Th<! figure will show the characteristic form 
and Htructure. 

Tlie fact that this species is confined to the lower part of the legs and 
does not occur on the parts of tlie body covered by long wool is a very 
important one, aud one which makes it an easy matter to treat the pest 
at any season of the year. The feet and legs can be washed with any 
of the effective dipping solutions, or the sheep may be driven into a 
shallow vat of the solution with enough of the solution to reach up to 
the body without wetting the wool. Dipping at shearing time for ticks 
and biting lice will destroy these also, so that if the practice of an 
annual dip is followed there should be no trouble Irom thitt new jiest. 

Birmafopinui pedalis n. ap. Femikle 
men fualforni, tapering. Lengtb, 2.2t 
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Head short, as wide as long, bluntly contracted in front of the antennae, with few 
hairs. Antennje large, annulate with reddish-brown, terminal joint with three or 
four bristles. Occiput merging into thorax, with prominent reddish obliqne bands 
either side, becoming approximate on the thorax. Thorax wider than long, with 
anterior faint and posterior distinct band not meeting on median line of dorsum/ 
Legs not differing markedly in size, but anterior smallest and posterior largest ; mid- 
dle and posterior tibite with very prominent, spoon-shaped process opposed to tarsal 
claw, marked with red-brown bands. 

Abdomen oval, fusiform, thick, rising high above the thorax, sparsely set at base 
with irregularly scattered small hairs, those at margin a little longer and more regu- 
larly placed; spiracles inconspicuous, pleural, not marked by chitinous tubercles; 
brush organs on seventh segment rather small, L-shaped, the bristles on the end very 
small ; terminal segment set with a cluster of small spines either side, ventrally. 

Male : Broader and flatter than the female. Two brownish lines on posterior ven- 
tral segments, converging to tip of abdomen ; forked genitalia, showing through the 
transparent body wall. 

Eggs attached on hair of lower leg and foot a short distance from the skin, of 
about the usual form, rather long, surface shining, minutely punctured. 

Collected at Ames, Iowa, from domestic sheep {Ovia ariea). These sheep had been 
recently imported from Canada. The lice did not occur on more than a few animals. 

The Short-nosed Ox Louse. 

(Hcematopinua euryatemua Nitzsch.) 

This is probably the species that has been familiar from early time 
as the louse infesting cattle, though since this species and the following 
one have been generally confused, it is impossible to say which has 
been most common. It was first accurately described by Nitzsch under 
the name of Pediculus eurysternus in 1818 (Germar's Mag., Vol. Ill, 
p. 305), and has received mention in every important treatise on para- 
sites since that date, as well as innumerable notices under the head of 
animal parasites, cattle lice, etc. As with other species, the disease 
produced has been termed phthiriasis, and as treated by KoUar and 
other writers, it has been recognized as a most serious pest and numer- 
ous remedies tried for its suppression. 

Since it has been very generally confused with the following species, 
we shall give more particular description and show as clearly as possi- 
ble how to distinguish them. The following quotation from Mr. C. W. 
Tenney (in Iowa Homestead for August 18, 1882) will show that this 
dilierence is not without interest or value as viewed by a practical 
breeder: ''Then there is a blue slate colored louse and a larger one of 
the same color that vary somewhat in their habits, and the last men- 
tioned is the hardest to dislodge." Evidently it is the species under 
discussion to which Mr. Tenney refers as the ''larger one." It infests 
particularly the neck and shoulders, and these parts are frequently 
worn bare by the efforts of the animal to rid itself of the irritation pro- 
duced by these unwelcome visitors. Still, some cattlemen say that 
these parasites are of no consequence, and that they never pay any 
attention to them. 

The full-grown females are about one-eighth to one-fifth of an inch 
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long, and folly half that in width, while the males are a little smaller 
and proportionately a little narrower. Aside from the difference in 
size the sexes differ very decidedly in the markings and structural fea- 
tures upon the under side of the body. The males have a broad black 
8trii)e running forward from the end of the body to near the middle of 
the abdomen, as shown in figure 100, c. 

The females have no indications of this stripe, but the black, broken 
band of the upper side of the terminal segment extent is slightly 
around on the under side. The most important character, however, is 
the presence of two little brush-like organs on the next to the last seg- 
ment, as shown in figure 100, d. 

The head is bluntly rounded in front, nearly as broad as long, and 
with the antennae situated at the sides midway from the posterior to the 
anterior borders; behind these are located slight eminences upon which 
may be found the small eyes, which are seen with considerable difficulty. 
At the front of the head may be seen the small rostrum or beak, the 




F G. 100. — HcBmatopinuM eurystemus: a, female; b, rostrum; c. ventral surface of the last segments 
of male; d, same of female; e, egg; /, surface of same greatly enlarged (author's illustration). 



end of which is usually at or near the surface, but which is capable of 
extension and retraction. The end of this beak is armed with a double 
row of recurved hooks (see fig. 100, b). The function of these hooks is 
doubtless to fasten the beak firmly into the skin of the host, while the 
true pumping organ must consist, as in the Pediculi, of a slender pierc- 
ing tube, though we can see only slight indications of this tube within 
the head, and we have not seen it nor do we find any record of its hav- 
ing been seen fully extended in this species. Professor Harker says 
the rostrum can be pushed out, but his figure shows only the basal 
portion with the crown of hooks and nothing of the tubular parts 
inclosed within. 

The thorax is wider than long and widest at the posterior margin 
where it joins the abdomen. The legs project from the side, are long 
and stout, and especially adapted to clasping and clinging to the hair. 
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An extra provision for this purpose consists of a double plate having 
fine transverse ridges in the basal joint of the tarsus. This structure 
aijpearsto have been first described by Professor Harker (Agricultural 
Students' Gazette, Vol. I, p. 162). The abdomen differs greatly in form 
and size, according to the degree of distention, which accounts for the 
discrepancies in the different figures of this species. It may be called 
flask-shaped and more or less flattened according to the amount of 
matter contained in it. There is a row of horny tubercles along each 
side and a row of chitinous plates along each side of the upper surface 
of the abdomen. The spiracles are located in the tubercles at the 
sides, and there is one to each of the last six segments, omitting the 
terminal one. In color there is some variation, as would be surmised 
from a comparison of descriptions by different authors. The general 
color of the head and thorax is a light brown approaching to yellow- 
ish, with touches of bright chestnut on the head and legs and margins 
of the thorax, also touches of dark brown on these parts, more par- 
ticularly on the dorsal portion of the thorax. The abdomen in fresh 
specimens has a general bluish aspect, not so noticeable in preserved 
specimens, besides its color depends evidently in large degree upon 
its contents. Denny says " grayish-white or ochraceous gray," which 
would apply well to preserved specimens, but his plate shows it a blue- 
gray. Harker says brownish gray. It ai)pears to us that the term 
used by Mr. Tenney, blue slate-colored, comes quite as near describing 
the average appearance as any that we have seen. The tubercles at 
the side of the abdomen and the chitinous plates are chestnut- colored, 
while the most of the upper surface of the terminal segment in the 
female and the ventral stripe in the male are black. 

The females deposit their eggs on the hair, attaching them very near 
the skin. Figure 100, e represents one of the eggs, showing its attach- 
ment to the hair and the distance from the root of the hair in the speci- 
men drawn. The adhesive substance evidently invests the egg during 
oviposition and is touched to the hair, the egg then slightly drawn 
along so as to leave the glue-like mass to form a firm union around the 
hair and to the egg. The agg is elongate-oval, tapering at the lower 
end, and having a cap-like covering at the uiiper end. The surface is 
set with very minute points just visible under an inch objective, but 
showing clearly with a power of 300 diameters. At the surface no con- 
nection is to be seen between different points, but focusing a little below 
the surface brings into view what appear to be minute threads or chan- 
nels running from point to point and giving a reticulate appearance to 
the eggshell. The points can not correspond to the circular bodies rep- 
resented in Denny's figure (E, PI. XXV, Monog. Anop. Brit.), which 
have much more the appearance of protoplasmic granules of the egg 
contents. The shape of the egg in his figure is also entirely different 
from that of the specimen from which our figure is drawn. 
The young louse escapes from the outer or unattached end, whether 



HEMIPTEEA. 1 75 

by pushing off the cap-like portion or by simply pushing through this 
portion, which ap[)ears to be thinner than the rest and may be simply 
membranous, is not, so far as we know, determined. No marked 
changes, except in size and the development of the chitinous patches 
occur from hatching to maturity. 

This is one of the most difficult parasites to destroy, and once settled 
upon an animal should receive prompt and thorough treatment. The 
main reliance of veterinarians seems to be stavesacre, and this can 
doubtless be depended upon to accomplish the desired end. Mr. Tenney 
recommends the seed of common larkspur steeped, and the animal 
thoroughly washed with the liquid. He says: '^1 have known one 
application to destroy every insect and egg; two will suffice if done 
thoroughly." Of course this and the stavesacre are nearly identical, 
both plants belonging to the genus Del[)hinium. Washes of carbolic- 
acid soap or of tobacco infusion are also effectual, but washes of any 
kind are of course illy adapted to use in midwinter, the time when there 
is frequently most necessity for treatment. Mercurial ointment, sul- 
phur, or tobacco smoke, kerosene and lard, or kerosene emulsion, road 
dust, ashes, etc., may be resorted to, according to the circumstances. 
Infested animals should, if possible, be placed apart from the others, 
and much trouble may be saved by this precaution. 

Experiments with fumigation have shown this to be a method avail- 
able when other plans are undesirable, though from the equipment 
necessary, and the fact that it requires some time in application, it may 
not prove of as general service as the washes. 

The method may be said in brief to consist of a tight box stall just 
large enough to admit the largest animals to be treated, one end having 
a close-fitting door to admit the animal, the opposite end a stanchion 
in which the animal is fastened, and covering the open part of this end, 
and made to fit tightly around the head just in front of the horns, is 
a canvas sack open at both ends, the inner one nailed to the stall and 
the outer with a running cord to draw it down to the animaPs head, thus 
leaving the eyes and nose in open air. An opening at the bottom of 
one side admits the fumigating substance, sulphur or tobacco, the latter 
apparently the most effective. In burning this we used a wire screen 
to spread the tobacco, placing this over a tin trough containing a small 
quantity of alcohol. It should be burned, however, with coals or by 
using a small quantity of kerosene. The time of exposure necessary 
will vary some with the strength of fumes, but 1 to 2 ounces of tobacco 
and exposure of twenty to thirty minutes was found effective. Pyre, 
thrum might be better even than tobacco. 

This species has been said to occur also on horses; but if this is the 
case it must be in rare instances, and there need be little apprehension 
of horses becoming infested with it by transmission from cattle with 
which they may be associated. 
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The Long-nosed Ox Louse. 

{HcpmatopxnuH vituli Linn.) 

In connection with the preceding species this louse, as already stated, 
has long been familiar to cattlemen ; it has also been known to ento- 
mologists for a considerable time, but its history from the entomolog- 
ical side is not entirely clear. It seems to have been first technically 
described by Liunjcus under the name of Pedieulus vituli^ which name 
has been followed by Fabricins, Berkenhont, Stuart, and Turton, and, 
with the exception of the change in the generic name, by Stephens, 
Denny, and English and American authors generally. Nitzsch described 
it under the name of Pedieulus oxyrhynehu^, which name was Latinized 
by Burmeister to tenutrostris. This designation has been followed by 
Giebel and Piaget, but why the earlier name of Linnaeus was dropped 
we fail to discover. It seems more proper to retain the name given by 
Linnaius. 

Denny describes and figures the species and says that it has been 
found only on the calf. Giebel also figures and describes it, giving a 
very characteristic figure, though deficient in some details. Piaget 
admits the species provisionally, but questions it being separable from 
eurysternus from the fact that descriptions have been based only on 
female specimens or on those in which the sex was not distinguished, 
and he seems to think it probable that immature specimens of eurys- 
ternus may have furnished the basis for this form.^ 

From material in hand there can be no question whatever as to there 
being a distinct form corresponding with the descriptions above cited, 
and, while there are some details still to be cleared up, we propose to 
show as fully as possible the differences. While our material^ does not 
include any specimen that can be recognized as a male, it does include 
enough specimens of the early stages and females of both this species 
and the eiirysternus to entirely set at rest any question as to immature 
forms of eiirysternus having been described as vituli or tenuirostris. 

In this spe(;ies the body is about one-eighth of an inch long and not 
more than one-third of that in width (see fig. 101). The head is long 
and slender, the antennae set near the middle each side; there is but a 
very slight protuberance behind the antennae and no eyes visible. The 
head sets well bacfe into the thorax, forming an acute angle behind; 
the thorax is longer than wide, and has a distinctly visible spiracle 
above the second pair of legs; the abdomen is elongate, without chiti- 



1 Since the preparation of this section and the figures illustrating the species I 
have seen the supplement to Piaget's Les P^diculines and find that he now admits 
this as a good species and gives a figure of the female, without, however, any special 
details of structure. 

2 A series of parasites kindly loaned to me by Dr. A. W. Bitting, of Pnrdue Uni- 
versity, Indiana, contains a set of rituH among which I find a male. It agrees with 
females in general shape and external characters, except brashes, but is considerably 
smaller. Length, 1.75 mm. ; width, 0.50 mm. 
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uotis plates and devoid of any taborcles along the sides; the terminal 
segment is also devoid of a black horny hand ; the brash-like organ on 
the under side of tLe abdomen (see fig. 101) is slender, while tlie terminal 
segment is set with numerous rather long hairs. 

In all of these points it will be observed there is a distinct difference 
from eurystermis. The brosh like organ on under soilace of the abilp- 
men, common to the adult females of related 
species and whiuh is wanting in yonug speci- 
mens of all species, must be taken as distinct 
evidence of the maturity of the sp(>cimens> 
If, however, there were any duabt ou this 
point a study of the young of euryxternus 
gives equally conclusive testimony. In the 
very youngest eurynternwM, the chitinous 
tubercles along the sides of tlie abdomen 
inclosing the spiracles are distinctly to be 
seen, while the head, though longer propor- 
tionately than in adults, is by no means exjnal 
in length to that of adult rituU. A young 
vituli, found, it is trne, associated with euryn- 
ternus, shows this elongation of the head still 
more markedly. In color there is little dif- ia'"J^",aut3JXHT«i4iMir''' 
ference in' the two forms, this species having 

rather duller colors upon the head and thorax. The abdomen of young 
specimens, when full of blood, ap^iears dark red, but the bluish-gray 
hue is more prominent in adults. The eggs of this species have not 
been described, and we have not Lad the good fortune to discover them. 
The young are even more slender than the ad nits. 

Tlie remedies that are available for the preceding species will prove 
effectual for this, and it is evidently less difficult to subjugate than that 
form. 

The Buffai-o Louse. 

(B)smatopiniia iuberculaliii liurm.) 

This species was described by Burmeister (Gen. Ins.) under the name 
of Pedieulus tubereulatus. 

It is described in Giebel's Epizoa, page 46, and described and figured 
by Piaget (Les P6dic., p. 050, pi. 53, fig. 2}, It is compared by Giebel 
with the hog louse and by Piaget with the //. euri/Hfcnius, which from 
his figure it seems most nearly to resemble. According to Piaget, this 
species is probably identical with the Pedimtlns {II.) phtkiriopsts of 
Gervais (Aptferes, III, 306) from the Bos cafer and with the Pedtculug 
{H.) buffali of DeGeer (Mem., VII, 68), in which case the name given 
by DeGeer should be adopted for the species, liudow (Zeits. f. d. ges. 
Naturw., XXXIV, 167) describes a species under tlie name of Hwmato- 
pinus punctatus, from the Bos grunmens, which possibly will be found 
referable to this same species. 
4653— No. 5 — ^12 
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Whether the same species occurs on our American bison is not 
known, but tbe unfortunate extermination of this animal renders the 
question, from a practical standpoint, of little importance. Lncas 
describes and figures the species in tlie Annales de la Soci^te Entom. 
de France (1852, ser. 2, tom. X, p. 531, pi. 11, No. II), referring it to the 
species described by Burmeister in 1838 in the ''Genera Insectorum.'' 
Specimens, he says, occurred in immense numbers on a Bos hnhalua in 
the Museum of Natural History. 

The lloa Louse. 

{HcemaiopiHus urius Nitzsch.) 

Occasionally this species appears in formidable numbers, since we 
often hear of swine badly aliected with lice, and no other species is 
known to attack this animal. 

Giebel credits this species to Moufet, citing the Theatrnm Insector 
(1634,266), while Piaget states that it is cited by Moufet on the author- 
ity of Albertus (lY, C. 205), which would carry its recognition back to 
the thirteenth century. Linnaeus described it under the name of Ped- 
iculus suisy which name has been most commonly followed, but Nitzsch 
revived the name of urius and this name has been followed by Giebel 
and Piaget. Along with other parasites it received frequent mention 
by both early and modern writers. Denny speaks of it as rare in Eng- 
land, but common in Ireland. He says (Monog. Anop. Brit., p. 35): 

This species is found in great numbers on swine, but it does not appear so generally- 
spread as might be expected from Ihe dirty htibits of the animals. It most frequently 
occurs on those fresh imported from the sister isle. It was many months before I 
could obtain a single example. I had applied to both farmers and pig butchers, 
neither of whom seemed to ap{)rove of the idea which I had conceived, that of their 
pigs being lousy, but referred me to those of the Emerald Isle as being sure to 
gratify my wishes (forgetting, I suspect, that the Irish pigs come to this market to 
meet English buyers). I accordingly visited a colony just arrived, where I most 
certainly met with a ready supply ; but here they were confined almost entirely to 
lean animals, and wherever I found a pig fat or healthy no game were to be seen. 

Most stock breeders have probably seen instances of its abundance, 
and from the frequent nienticm of it in the agricultural papers it would 
seem to be quite common throughout the country, and while, perhaps, 
less generally distributed than the ox louse, to multiply sometimes so 
as to cause much more apparent damage to its host. The fact that 
they are more commonly found on poor or runty animals should not be 
taken as evidence that they have a preference for such animals, but 
rather that the animals upon which they have multiplied rapidly have, 
in consequence, become emaciated and unhealthy. That they do not 
increase more rapidly and become a much greater nuisance may be in 
part because the majority of hogs are sold and slaughtered at a compara- 
tively early age, and with each one slaughtered mnst perish the para- 
sites which have been supported by it, unless, perchance, an occasional 
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one escape the scaldiug trough aud succeed ia fliidiii;; anottiicr host. 
Of the vast uiimber of liogs shipped to market and iiilaiiglitered at the 
great packing houses, none can bequeath the insects they have nurtured 
to their followers. The amonut of injury and the consequent need of 
precautionary iiieaanres are therefore much less for this species than 
for many others. 

This ia one of the largest species of the family, full grown individuals 
measuring a fourth of an inch or more in length. It is of a gray color, 
with the margins of the head and thorax and most of the abdomen 
dark. The head is quite loug,'the sides nearly paiallel, with strong 
eminences just back of the antenmv, which are set on the sides of the 
head, midway from rostrum to occiput'; the legs are lighter, with dark 
bands at the joints; the spiracles are inclosed by a black chitiuous 




eminence, and there is a broad black band on the last segment, broken 
neiir Ihe middle. (Bee flg. 102.) 

The male has the abdomen marked beneath with a large black areii 
extending forward from the end of the terminal segment, soas toiccupy 
the centriil portion of the last three segments. 

There is a curious provision in the feet for strengthening the hold 
upon the hair, which doe.s not seem to have been hitherto described. 
It consists of a circular pad -like organ or disk in the outer portion of 
the tibia, which is received in a conical cavity in the end of the tibia, 
and which can be forced out so as to press upon the hair held between 
the claw of the tarsus and the end of thettbva. ti\«i\vii.x^:j,'axA--»l^-«'«s*> 
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in the d^ad specimens, this is withdrawn so as to appear simply as a 
part of the end of the tibia, and the spines located on its margin appear 
to belong to the tibial rim, but if examined with suf&cient magnification 
when the louse is alive it is easy to observe the extrusion of the organ. 

Whether similar organs exist in related species is yet undetermined, 
but it seems quite probable that they should, since in the specimens 
examined microscopically we have usually to deal with dead and pre- 
served individuals in which this structure would almost certainly 
escape notice. 

The eggs are one millimeter and a half in length (0.06 inch) by three- 
fourths of a millimeter in width (0.03 inch). They are light yellow or 
dusky whitish in color, and taper slightly to the point of attachment. 
The circular lid-like portion is large, occupying nearly all the surface 
of the free end of the egg. They are attached usually near the base of 
the hairs. 

On account of the thinness of the hair the application of remedies, 
where necessary, is quite easy. Washes of tobacco water or dilute 
carbolic acid, and the application of kerosene in lard, or kerosene 
emulsion by means of a force pump, sulphur, ointment, etc., are recom- 
mended. The application of fine dust may be provided for naturally 
by allowing the hogs a chance to roll in a roadway or any place 
well supplied with fine dust. Where this is impracticable the dust, 
ashes, or powdered charcoal may be applied directly to the neck and 
back of the infested animal. The species is not known to attack any 
other of the domestic animals, and hence no precautionary measures in 
this direction are necessary. 

The Suckino House Louse. 

{Hcematopinus aaini hinn, =rmacrocephalu8 Bumi.) 

Notwithstanding the probable frequent occurrence of this species, we 

have as yet failed to meet with it in any abundance. 
The biting lice from horses have been secured in 
great numbers, but we have searched in vain for 
this one, and but few have <;ome to hand. 

It is figured by Kedi (Exp., PI. XXII, fig. 1), 
and was described by Linnaeus under the name of 
Pediculus asinl; presumably his specimens were 
taken from the ass. Later Burmeister described 
specimens from the horse under the name of Pedi- 
culus macroeephalus, Denny retains the name 
given by Linnaeus and states that it is common 
upon the ass, and that he also had specimens from 
the horse, from which circumstance he suspected 

FiQ. 103. — Hcematopinus -pv • j. ^ tt^i^i y-i» 

asini (from Comstock). Bumicister's macroeepkalus to be the same Gie- 

bel and Piaget both follow the name of Burmeis- 
^r, and Piaget separates as a variety the form occurring on the ass, 
^nd ^ives it the name of color ata. 
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It seems hardly probable that it occurs in this country in sufficient 
numbers to cause much trouble on horses. Possibly examination of 
mules, asses, or donkeys would show greater abundance from the fact 
that horses in general are more carefully groomed than their somewhat 
despised relatives. The size is about the same as that of the ox louse, 
but it differs very decidedly in the form of the head, which is long, 
slender, and the sides of the head nearly parallel, as shown in the figure 
(fig. 103), taken from Oomstock's Introduction to Entomology. 

Careful grooming may be looked upon as at least favorable to the 
reduction of numbers in this species. In case they become too numerous, 
the application of a little kerosene to the card or currycomb used in 
grooming the animals will be found of value. Where more vigorous 
treatment is necessary, the measures recommended for the ox louse may 
be adopted. 

Sucking Lice of Rodents. 

{Hcematopinus spp). 

Belonging to the same genus of suctorial lice as those previously 
mentioned, we have a number of species common to the smaller mam- 
mals, particularly those of the group of gnawing mammals, theRodentia. 

These smaller mammals, though perhaps never strictly domesticated, 
save the rabbit, are very often kept in a semidomesticated state, either 
as pets in zoological gardens, or, in case of rats and mice, quite involun- 
tarily because of our inability to entirely rid ourselves of them. A few 
notes on the lice infesting them will therefore be of interest here. It is 
desirable to be able to identify them in case of their accidental occur- 
rence on other mammals, and thus be able to determine whether, in 
such cases, we have to deal with a species likely to prove troublesome. 

Louse of the Eat. 

The common rat [Mus decumanus) supports a species, Hwmatopintis 
spinulosus, which, with its host, must be distributed over most of the 
world. It has been taken at Ames, Iowa, though in small numbers, and 
it seems to be rather scarce. 

It is a small species of a light-yellow color, the head projecting very 
little in front of the antennae and the thorax very short. The mice are 
said to harbor a distinct species, but there seems to be some doubt as 
to its being a genuine species. 

Louse of the Field Mouse. 

{Ilwmatopinua acanthopus Hurm.) 

Apparently common on our species of Arvicola, and does not appear 
to vary in any important particular from the descriptions of European 
specimens. 

It has been taken at Ames from a species of Arvicola. It reaerab\ft& 
the preceding in color and form, but \^ ^o\sie;^\^^'^^^^^^^^- ^^^^isfe. ^vjsc^^;^ 
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plate is kite-shaped, the anterior and posterior angles acate, the lateral 

angles rounded. The body is ciuite elongate, 
the i)osterior legs much larger than the ante- 
rior or middle ones. (Fig. 104.) 

The egg in this species, unlike those of other forms 
we have met, is attached to a handle of hairs instead 
of to one, onr specimen thus having attachment to 
four hairs, as shown in fig. 104. This would seem to 
he an excellent provision where the hair is so fine as 
in these animals. 

The egg is elongate oval, hroad, and somewhat trun- 
cate at the attached end; the surface is roughened, 
rngulose. or foveolate, appearing squamoaH in places, 
and in section showing rounded pits on the surface; 
the ill vesting substance at base is slightly corrugated. 
(Se« fig. 104, e.) 

The larva is much shorter and thicker in propor- 
tion than the adult, the spiny hairs of the abdomen 
wanting, but with one or two long, slender hairs ex- 
tending back from the terminal portion. 




Fi«. 104.— JIcpirMtopinus acantho- 
put: a, dorsal view; 0, head; c, 
Btfemal plate ; t/, posterior leg ; e, 
egg — all enlargeil (author's illus- 
tration). 



Louse of the Rabbit ajjd Hare. 

(Hamaiopinus rentricosua Denny.) 

In this chapter, first published in Bulletin 7, it was stated that 
the rabbit louse had not been observed in this i-ountry; but shortly 
after specimens were received from Mr. A. Ilassall, of Baltimore, and I 
have since taken the si)ecies on the prairie hare (Lepus campestris)^ 
and it most likely occurs on the various si>eci€^ of rabbits native to 
America. 

It is a thick-bodied species, the abdomen almost globular, the legs 
quite short. It is not known from any other animals. 



LorsE OF THE Flying Squibbsl. 

( H(rm aiopinuM sciu rop ierx i >9b. ) 

Body slender, light yellow, head as broad as long, expanding liifcpriHy at the pos- 
terior bordciT above and with an acute angle behind : beneath tri—JjflTMMJ running 
back to a sharp angle between the anterior legs, the front piojoetiiig Teiy slightly 
beyond the antennae, very slightly convex, the rostrnni located back of Hie anterior 
border; the trophi plainly visible, passing back into the prothorax; the antennse 
very large and strong, first joint much the largest, occupying in its sttftdmient half 
the lateral margin of the head; second joint ordinary, third joint very short, but the 
anterior portion extending to more than usnal length and appearing like a process 
and bearing a stiff hair and two or three tooth-like spines; the fonrth joint attached 
apparently very ne^ir the base of the third on posterior siile and of usnid lengUi; the 
fifth joint sbort, the terminal pit with two <»r three short hairs; the postero-lateral 
angles of the hea^l armed with a long, stift hair. 

Thorax widening from before backward, longer than its greatest width, lateral 

borders irreffular, the posterior border con<*ave; the sternal plate is very large, 

emArffiaate in front and a large eniarginatiou coTiespoudiiii^ to each leg, deeply 
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bilobed postieriorly; anterior legs not half the size of the others, olawB weak; pos- 



ir legs largest. These and second 
terminal joint of tarans, oppoain^ bawil jinut 
of tarsns, which is provided witli cormgateil 
plate; tibia at apes internally provided with 
a short toothed spioe. 

Abdomen of eight segments, elongate, each 
spgiiient sparsely set -with short, very stiff 
hnirH, those at lateral angles spine-like ; penie 
distiuct, of ordinary form. (See fig. 105. ) 

Egg elongate ovate, attenuated toward the 
attachment, the Htirface with faint reticnla- 
tions having form of scales ; the basal half of 
the egg has the nails beantifnlly corrugated. 
(See fig. 105,/.) 

Length, 1.20; head, 0.27; tliorax, 0.37; ab- 
domen, 0.73; anteiiniP, O.lGuiD. Width, 0,33; 
heail,0.26; tboms, 0.30; abdomen, 0.33 tnm. 

Posterior fomnr, length, 0.10. Poslerior 
tibia, length, 0.10. Kgg: Length, 0.80; width, 
0.18 mm. 



'ided with strong elaspiug clkve, t 




maJo, doTul view j b, head, vantral view i 
e, Htemal platei d^ legi e. tarmiiiaJ aeg- 
loeDta; /, eGG— all enlarged (aathor'a 



This species, in the form of tUe bead 
and the character of the antennie, dif- 
fers very decidedly from most of the 'i'""™"""'- 
other merabers of the genus and is readily distinguished by these char- 
acters, as also by the form of the sternal plate. 

One specimen male and one egg taken 
rcp:^ from different specimens of the flying 
~ ' squirrel, Sciuropterus volueella, but un- 

doubtedly belonging to the same species, 

Collected at Ames, Iowa; also repre- 
sented in the Burnett collection of the 
Boston Society of Natural History from 
the same host. 

Louse op the Fox Squibbbl. 

{Bamaiopiniia antennatat Osb.) 

Body long and slender, the abdomen prapor> 
tionately large. 

FemaU. — Heail narrow and rounded in iVont, 
widening decidedly behind the antenuio, deeply 
hollowed beneath the lateral margin, the postero- 
lateral margin subacute, bearing a short spine- 
like hair and a long stiff hair, the posterior border 
with an acnte angle behind; beneath broadly 
keeled, keel behind narrow, expanding in front 
to width of head between the antennie. AntenDie very different from other mem- 
bers of the genns; the first joint large with a short process on the posterior 
border bearing a ehaip inwardly rnrved tootb ; other joints ordinary, secoad lain& 
longest. Thorftx short, wiiest behind, Bt«iaa.\ -^YsiM o-)».1»,"«<>«6*»S. ^^s. %iasB».,>ssB. 




', tiead. vBDtral 



plalPi/.egg-i 
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as with ailleil furuis, the posterior pair atroDgest, Abdomeu long, liiteral anglea pro- 
duced, bearing a. short spine «r tooth, a ahoTt HtiA' huir and a long hnir; a tnft of 
haira on lateral augtos of the eighth Hutment. Egg elongate ovate, Hiirface smooth 
throughout except at the cap, wbicli i» strongly convex and has a row of perfora- 
tions near the attachment to the body of the shell. 

Length, 1.55 and 1.65; head, 0.35; thorax, 0.13; abdomen, 1.20; antennu;,0.20 mm. 
Width, G.50; bead, 0.20; thorax, 0.22; abdomen, 0..50 mm. 

Egg: Length, 0.73; width, 0,28 mm. 

This H|>ecies is at oDce distiuguislied from all otbers known by the 
pecnliar structure of the antennic, no other siHicies described possess- 
ing the procews and curved tooth of the basal joint. In form of head 
it approaches acantkopm, but is larger than that species and has the 
sternal plate of different form. The egg is longer, more attenuated at 
the base, and devoid of the surface markings characteristic of that 
species. Collectodfrom a fox sqainel, Sciurw>icinereuava>T,l'udovieianug, 
at Ames, Iowa. 

Louse of the Geay Squieeel. 



( Itinmatopin 



I. n. 8|>.) 




projecting well in front of aiiteunne; antenna) strong, haeal 
joint without hooked tooth, a bristle at each aide 

l>ehind. Sternalplatevuryl'road in front, contracted 
1>ebinil for hall its length, almost fungiform. Ali- 
domen bmail; baira long, those on doraum alightly 
irregular, mostly longer than length of segment, 
those at lateral angles longer. Length, 1.40 to 
I.Wmm. 

On Western Gray Squirrel, Fort Collins, 
Colo, (liakerj. 

I have still another form sent me by l>r. 
A. Ilassall, of Haltimore, which seems to ■ 
diller from botli this and the antennattts and 
to approacli tlie li/rioc^halus of Europe, 
but I have not been able to satisfy myself 
with regard to its relationship. 



Louse oi' the White footed Mouse. 



(lla-r 



itopinH* heaperoiai/diii Osboni.) 



Body elongate, general color golileii yellow. 

femoie.— Ho(»dmiLr|iiiulrale, romided in front, a roncavity for the roatrnm, obtusely 
angiilatedonthepoaterior border: antenn;>> set near the front; firstjointlarge.nliort; 
aecoii.i longest, the rest nearly ec|ual ; fourth with -.i small tooth on the posterior 
bonier, terminal pit with several short bair-. Thorax sliorter thiin the head, small, 
sternal plate cuneiform, obtnaely angular, irregularly or obliquely truncate in front 
and sharply pointed behind ; anterior legs small and weak, the middle ones some- 
what larger, the posterior pair mueb thu largest, flattened ; hirmiual Joint of tarsos 
verxhromi and curved, opjiosing basiil Joint of tarsus and meeting tibial «piir in 
aaeb manner that the three form almost a complete csUudet ■, abdomen oval elon- 



gate, sparsely set with short npiny haira, one or two long hairs at latiTal anglcH of 
sixth And seventh seginente. 

Male, more Bleniler. liead longer and tapering somewhat 
tovaid the front. (See fig. 108.) 

Egg, as seen iu the body of adult female specimen, is 
elongate oval. 

Length, 0.T5 iu 0.90; head, 0.13 to 0.16; thorax, 0.10; 
ahdomen, 0.50 to 0.60 mm. Width, 0.28 to 0.33; bead, 0.10; 
thorax, 0.13 to 0.15; abdomen, 0.28 to 0.33 mm. 

Tliis species approaches the acanthopuK, resem- 
bling it iu the form of the sternal plate, the char- 
acter of the legs, aud the general form of the body. 
It differs, however, in having the sternal plate leas 
narrowed posteriorly, more obtuse, or even tron- 
cated in front; more decidedly still in the form of "tiperomyau: a. docui 
the head, which is longer and less excavated for pj^J^' ^' pogi^rioriegi t, 
the in^rtion of the antennae. It is also smaller, ierminai8egnieiii*.iiiBie— 
and the egg, if we may judge by what we can see "ult^Mo^ uuthora ii 
through tbe walls of the female, is more elongated. 

It has been collected from the white-footed or deer mouse {Hesperomys 
leucopun) at Ames, Iowa. 

Louse op the Gboukd Squirrels and Chipmunk. 

(B<BmatopiBu» aaturaUt Osliorn. ) 




base of the rostrum; a v 




f distinct 
slightly I 

tbornx; : 
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large chitinous ring inclosing the 

inture behind the antennu'; sides 

lateral angles obt'ise, vritbout hairs; 

id paHsint; well back npun tbe 



lie, located a' 



niddle 



of the sides ; Joints nearly equal in hizi;. Thorax short, 
(oniex at sides, widest behind, sternal plate nearly 
I irciilar. surface roughened ; anterior and middle legs 
slender .ind nearly equal in sixi;; claws slender aud 
ehar| ; posterior legs very thick, claw strong and broad. 
AlKlomen short, ovate, broadest ui'ar the front, sutures 
mcouspicuouB, hairs long; some of those on sides and 
posteriorly very long. Males and females are very 
similar, .ind distinguishable only by genital armatnre 

Length, 0.75 to 0,80; head, O.liT; thorax, 0.13; abdo- 
men, 0.45 to 0.48 mm. Width, 0.a> to 0,40; head, 0.13; 
thorax, 0.18; abdomen, 0.3^ to 0.40 mm. 

This species is parti<Milarly well marked by 
the general form of the body and especially by the (;on8piciion8 trans 
verse suture back of the antenna;. It differs further from most of 
the species in the genus in liaving both tbe anterior and iiii<ldle leg^^ 
slender and of nearly the same size, while the posterior legs alone ai™ 
especially modified as clasping ocgaa^ 
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Although we have not seen Middendorf's description and figure of J?. 
keviusculus from Spermophilus eversmanni, there can be scarcely a possi 
bility of this being identical with it, since this dift'ers in almost every 
particular as compared with the diagnoses of that species given by 
Giebel and by Piaget. We therefore describe it without hesitation as a 
new species. 

It has been found plentiful on Spermophilus franklini and 8. 13-line- 
atus at Ames, Iowa. An immature specimen from Tamias striatus i)re- 
sents the characters of the species so plainly that there can be little 
doubt that it is identical. 

Hcpmatopinua erraticua n, sp. 

Approaches Hwmatopinus hesperomydia. Abdomen broad, middle and hind legs 
larger than front. Sternal plate circular incised at 8i<le8 behind and produced 
medially. Head nearly as broad as long, rostrum slightly produced. Antennae 
large, first joint thick, second longest. Fore legs rather small, middle legp consid- 
erably larger, hind legs largest. All tibiae widened, front tarsal claw sharp, 
middle and hind claws broad. Hat. Sternal plate rather wide, circular in front, 
sligbtly sinuate at sides, excised behind for insertion of posterior coxae. Median 
portion produced, subtruncate, reaching about halfway between hind coxae. Abdo- 
men broad, lateral margins rather broadl^^ corneous, disk with stiff hairs. 

From " Larus bonapartii" in the Burnett collection. This reference 
seems very doubtful as the actual host of the species, and I suspect 
that it was taken from the gull after contact with some other animal 
in a game bag or otherwise. It seems to come most nearly to the type 
infesting rodents and family Murida), and I would predict that the 
species will be found on some mammal, probably a rodent. If actually 
parasitic on Larus it is a remarkable exception to the rule for Pedicu- 
lidai and should be regarded, I think, as a form, but recently estab- 
lished on an avian host and derived from a mammal-infesting species.^ 

A REMARKABLE PEDICULID PARASITE OF THE MOLE. 

While tliese pages have been passing through the press^ I have 
encountered upon a mole, ScaJops argentatns. collected at Ames, Iowa, a 
very peculiar species of pediculid, and in order to bring it to notice 
in connection with the other species described here, I give a brief diag- 
nosis of its distinctive features. It differs so decidedly from typical 
species of Haematopinus in characters given generic value that it will 
have to be placed in a new genus or else form a subgenus and the 
characters of Haimatopinus be enlarged. I will call it Eubaematopinus 
nov. gen. 

Antennje three- join ted; posterior pair of legs greatly modified and bearing on the 
femora and tibite stalked, disc-shaped a])pondages, projecting at right angles from 
these parts. 



1 After the above paragraph was written I found slides of the same species from 
.^feromys vo/uceUa, where it was mounted with one female specimen of H, aeiuropteri, 
9ibd also apecimeaa from. Arvicola pennsylvanxca and Sciurug striatus. 
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Euhimiaioinnut abniirmi» ii. sp. 

Heail uearly twice as loug as broHil, the anterior i>urtiiin narrowing to a blnat 
point iiD<l tbn poBteriiir portion acarcaly longer thiin wide — nearly iiiiailrati', Hli;ihtly 
narrowing behind. Antenna tbree-Jointe<l, tbe Itrst joint large, arlicnlate witb 
anteriiir half of head ; seconil and tbird joiDta eitiial in Mize ; the third aa long a» 
first and nearly twice as long as second, and having on its apical end a slight coi>> 
striction, which in some specimens appears almost like an indistinct joint. 

Thorax wider thuu loDg, liroadeue<l behind; sternal plato rounded in front, excised 
sliglitly at sides and produced, behind into a strong spur, ending nv a sharp point, 
which rests between the hind pair of coxie. Anterior and middle legs of the usnal 
type; the middle a trifle larger than the front; the posterior pair greatly luodilied, 
Bbortened, thickened, and incurved appai'ently incapable of liejng fully extended 
and hidden from above by the margin of the abdoineo, so that the insect appi'ars to 
have but four legs instead of six. Tbe femnr and tibia are each provideil with i 
stalked appendage which extends at right angles fiom the exterior margin and con- 
sists of a short stalk bearing a flattened, circular, disc-like structure. These discs 
may evidently be opposed to the ubdoiuen or to tbe tibiie of middle legs and serve 
as clasping organs. 

Body much depressed, sides of abdomen subparallel. Length 1.40 mm., width of 
abdomen O.fx) mm. 

Hamatopinoidri Osliorn. 

Aiitennie composed of three joints, termiaal Joint deeply excavated 
on the poHterior side; abdominal negmentB at lateral margins broadly 
cbitinous, with a strong tnbercle and a semiuirculsir plate above and 
below lapping over the chitinous portion of the succeeding segment. 

Sucking LorsB of the Pocket Gopiiee, 

(HioHatopinoidet tijiiamugus Osb.) 

Body oblong, broadly flattened; general color, dark yellowish. Head small, longer 
than liroad, narrowly round e< I in front, widening 
behind the antenniu; lateral angles rounded, pos- 
terior margin acutely pointed beneath, with two 
large hairs set between tbe bases of the antennas 
and directed outward; antennie composed of but 
three Joints, these being uearly equal in size, tbe 
first short, stout; the third longest and with a 
deep excavation on tbe posterior side. Thorax 
small, broader than long, margin irregular, sternal 
plate obtasely angled in front; lateral margins 
parallel, passing by obtuse angles into an acutely 
angled posterior extremity ; immediately back of 
tbe sternal plate are two irregnlarly triangular 
chitinous plates, occupying the region of the mota- 
thnrax and extending each side so that their bases 
reach to tbe bases of tbe coziu. Anterior and 
middle legs of nearly the same size; hind legs 
larger, stouter, and better fitted for clasping. 
Abdomen large, oblong or elliptical, broadening 
very rapidly at base and terminating abruptly; 
lateral margins of segments broadly chitinons, a 
strong tnbercle directeil posteriorly and a semiciro 
ping over the cbitinons portion of the anccBe&\nf^%6^ 
of lateral margiu ; median portion membrtuio^u, B>^^«sm% ^ 
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sutures of the segments faintly indicated, a few long hairs scattered over the median 
portion of the dorsal surface, two hairs on each lateral tubercle, these much elon- 
gated ou segments 6 and 7 ; the eighth with a tuft of hairs. 

Length, 1.20; head, 0.27; thorax, 0.13; abdomen, 0.87 ; antenna;, 0.10 mm. Width, 
0.50; head, 0.13; thorax, 0.20; abdomen, 0.50 mm. 

I This species departs so remarkably from others of the group that it 
seems necessary to erect for it a new genus. The most important 
characters and those which seem of generic vaUie are the three-jointed 
antenn.T and the semicircular x^lates on margins of the abdomen. The 
sternal structure is also different. In general aspect, however, it 
approaches the genus Htematopinus. 

Two specimens, both females, collected from the pocket or pouched 
gopher, Geomys burmrius^ at Ames, Iowa. 

The Elephant Louse. 

{Hcematomysua prohoaoideua Piaget.) 

This louse, infesting the elephant, is about as exceptional in its way 
as the animal whicli harbors it. It appears to be of quite recent 

notice, though it is not unlikely that it has been 
known in countries where the elephant has been 
domesticated for an indefinite length of time. 

It was described by Piaget (Tijdschr. voor Ent., 
2d series, IV, 254) in 18(59, under the name of 
Hcematomyzus elephantis. The same author, how- 
ever, in his elaborate monograph, Les PSdiculiTies^ 
changes the name to H, proho8cideti8» This louse 
¥iQ. in.- Hcematomyzus diftcrs from the others of the family in having 
proboMcideiu - eiiiarged ^ slcudcr prolougcd suout extending in front of 

(alter Murray). x o o 

the head. The antennsB are located at the base 
of tins snout, and, according to Murray, are lenticular in form. In 
Piaget's figure, however, they appear of nearly equal thickness. "Color 
reddish, madder brown, smooth, shining, impunctate" (Murray). 

The Louse of the Harbor Seal. 

(Echinophthirius aetosua Lucaa.) 

This louse was collected in considerable numbers from a seal in the 
aquarium at New York last year (1895). Specimens forwarded to me 
by Professor Bean were accompanied by the statement that they were 
infesting the harbor seals there and it was feared they would prove 
troublesome. Later it was stated that they almost entirely disappeared 
during the molting of the animals. 

The species is distinguished by liaving the body covered with numer- 
ous small spines, and the antennie are but four jointed. 




CHAPTEK V. 

SUBORDER MALLOPHAGA. 
Bird Lice. 

This group embraces all the biting lice infesting birds and mammals. 
They are very distinct, indeed, from the preceding group, although fre- 
quently placed with them under such unnatural divisions as Anoplura, 
Pediculines, etc. 

Their bodies are usually hard and horny and much flattened. They 
possess mandibulate mouth parts adapted to cutting and biting the 
hairs, feathers, epidermal scales, or excretions on the bodies of their 
hosts. They are said also to have a suctorial organ by means of which 
they may at times draw blood from the host animal. The mandibles 
are situated in most forms underneath the head and near tlie center, 
the clypeus projecting and forming the most anterior portion of the 
head. The labrum is present and the maxillary palpi are prominent in 
a part of the group. The eyes when visible are located back of the 
antennae. The antennae are five-jointed except in Trichodectes. The 
thorax is generally narrow and frequently but two divisions are appar- 
ent. The legs are adapted to clasping (Philoi)teridae) or to running 
(Liotheidaj), the tarsi in the first case being short and fitted for folding 
against the tibiae, and in the second case being long, well adapted to 
running, and provided with two claws. The members of the first divi- 
sion occur on both mammals and birds, those of the second, except 
Gyropus, are limited to birds. Wings are entirely wanting, and the 
abdomen contains nine or ten segments and is usually oval in shape. 

In life history this group agrees with the preceding. The eggs are 
glued to the hairs or feathers of the host animal and open with a cir- 
cular cap or lid at the free end. The larvae are less flattened, shorter 
in proportion, and without the hardened parts common to the adults 
covering a part or ail of the surface. The length of life and rapidity 
of multiplication has not been determined for any species so far as we 
know, and the habits of the insects make any such determination a 
matter of great dilficulty. 

While it is, of course, very desirable that a more complete knowl- 
edge of the life history of tlie species be secured, it may be considered 
as already established that all the species, with no known exception, 
pass their transformations oii the body of the fowl.> a^<l \.\:^«3>^^xs»^i^*^ 
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tlie mites, they may be attacked with the assurance that eggs and 
newly-hatched young are not developing in some out-of the-way corlier. 

Moreover, the observations made on the length of time required for 
the hatching of the egg^ indicate that they require a number of days 
at least, so that in repetition of treatments intended to kill individ- 
uals hatched since a former treatment a period of ten days to two 
weeks may be counted on as i)robably short enough. 

Even were we able to keep the eggs under suitable conditions and 
determine its exact period of incubation for all the species, we would 
not know that this would hold for all times of the year, nor could we 
assume results as to the number of eggs laid by one female and length 
of life of the mature louse to be uniform under all conditions. For 
practical purposes, therefore, it will be best to work on the facts already 
known, using, where possible, measures that will destroy eggs attached 
to hairs or feathers as well as the lice, and to discriminate between the 
lice and the mites or ticks which breed away from the fowls, and must 
therefore be /ought with a little different principle in mind, though 
often the same measures may be adopjfced for both. 

It should always be borne in mind that lice must grow from eggs 
laid by the adult louse, and can never originate from filth or other 
matter. Chickens hatched in an incubator should be absolutely free 
from lice and remain so until brought in contact with a lousy hen or 
put in a lousy house. 

The effect of these lice may be less important than the suctorial lice 
or the sucking ti(;ks or mites; but judging from the serious results fol- 
lowing the efforts of the animals to rid themselves, and from the known 
irritation due to anything crawling among the hairs or feathers, it can 
not be doubted that they cause much annoyance and Inconvenience to 
the creatures that become their involuntary supporters. 

A writer in the Poultry World gives the following statement as to 
the symptoms of lice in fowls : 

Bowel disease in summer is a sign of lice; the sleepy disease, in which the chicks 
are sleepy or drowsy, is a sign ; refusal to eat ; puny-looking body and slow growth ; 
sudden deaths ; gradual wasting away; constant crying; loss of feathers on the head, 
and other symptoms that appear surprising or remarkable. Even in tte cleanest of 
houses, when not a sign of lice can be seen, look on the chick for the large lice. Not 
only on the chicks, but the large body lice are nearly always on the adults. A chick 
will never get lousy unless the old fowls are near, and that is why brooder chicks 
grow faster than those under hens. The large lice will kill ducks suddenly. They 
kill nearly all the young turkeys that die. Whenever you notice a sick fowl dust- 
ing itself look for lice. No doubt a majority of our readers fully understand how 
to get rid of lice, but the fact is that they will not believe that lice are present, 
and ascribe the results of the work of lice to some disease, thus doctoring the birds 
unnecessarily. First, we wish to say that while you may easily discover myriads 
of little red mites in the poultry house, yet the real enemy is the large gray body 
louse which works on the hea<ls, necks, and vents, and which never leaves the birds. 
To find this louse a very close search must be made, as he lurks down on the skin, at 
the base of the feathers, and hid«'s from view. A. single on© of these voracious fel- 
Jonv on the bead or throat of a young chick will sometimes cause the chick to droop 
tie. 
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Mr. B. W. Parker, in Poultry World, gives a good idea of how indif- 
ferent one may be. He says: 

In Jnly and August especially (bat at all times of the year) lice abound more than at 
any other time, and chicks will become infested with them unless great care is taken. 
Many persons wonder why their young chicks droop and die, mope around for a week 
or two, all the time getting thinner and weaker, finally become unable to stand, and 
die — these persons claiming all the time that '^ lice is not the cause of if because 
I hey have searched under the wing for the red or yellow louse, on tie head for the 
large head louse, and in fact have looked them from top to bottom for parasites and 
have found none. I wonder if they have ever looked on the throat, or at the side 
below the ears, for the large head louse. I wonder if it entered into the brain of such 
breeders that the head louse could destroy the life of chicks from two to six weeks 
old by sucking the lifeblood from the throat and under the head. If it has not, I 
can tell them that such is the case, and I say without fear of contradiction that when 
the chick appears weak, growing weaker and thinner, the skin seems to shrink upon 
the body, and there is a slimy discharge from the body, and when the chick eats it 
is usually with difficulty, and as the supposed disease advances it seems almost 
impossible foi' the chick to swallow, finally refusing to eat; when any or all of these 
symptoms appear then examine the underpart of the head and the throat and at 
the sides for the head louse, and nine times out of ten he will be found snugly at home 
among the down or sprouting feathers ; thrsu apply two-thirds glycerin, one-third 
carbolic acid, and five times as much water as the above mixture. 

The order may readily be separated into two families upon characters 
a part of which have already been mentioned, namely, the structure of 
the mouth parts and the feet. The latter, which is the most readily 
observed, can be easily told from the mode of locomotion, the members 
of the first group being incapable of rapid movement, but well adapted 
to clinging to the hairs or feathers, the latter running freely and swiftly, 
but having less power to clasp. 

Family PHILOPTEFMD^i]. 

Infesting horses, cattle, sheep, dogs, cats, chickens, turkeys, pigeons, 
ducks, etc. 

The members of this family have the mouth parts on the under side 
of the head. Mandibles strong; maxilhe wanting; tarsi short, of one 
or two joints, the claw meeting a tooth at the apex of the tibia; meso- 
thorax apparently wanting; abdomen having nine segments. 

The group is a large one, the species being so numerous that there is 
scarcely a bird but harbors one, and sometimes several, species of this 
family. 

The genera are, for the most part, easily separated; Docophorus, by 
the presence of a movable appendage (trabecula) in front of the anten- 
nae; Nirmus, by the presence of an immovable tooth in front of the 
antennae and the generally entire terminal segment of the abdomen of 
the female. Goniocotes and Goniodes are robust forms, usually with 
large heads strongly curved in front. They differ by the former having 
simple antennae in both sexes, while in the latter they are modified in 
the male. The former are also usually much the smaller. In Lipeurus 
the body is generally long and slender, the antenna. <itt»\x<2iXNNa^fts^^^i?t.'^ 
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and ofteo with a complicated structure, while the termiDal segment of 
the female is bilobed. Tlie species of Omithobius are white or trans- 
parent and eapeeially characterized by having sharp curved append- 
ages meeting in front of the clypeus. Trichodeetes is at once known 
by the three-jointed antennie. Other genera of the femily do not con- 
tain species infesting domestic animals, and hence need not be noticed 
here. 

LouSe of Ducks and Obese. 

{DocophoruK iclerodei Xitzach.) 

This species has been recorded from so many different members of 
the order of birds containing the ducks and geese that it may be con- 
sidered as comiuou to the order. It was described by Nitzsch in 1818, 
and has been mentioned by most writers on parasites since that time. 
It is about 1 mm. in length, and has the head and thorax of a bright 
reddish color with darker bands. The abdomen is white in the center, 
with broad, dark reddish, horny bands at the sides, with a darker spot 
at the margin. It occurs commonly on onr native dacks. 

Little Red Swan Lottse. 

(DooopioTTis cygni Denny.) 

Notwithstanding the apparent abundance of this species, it does not 
appear tj htve I ten described before 1842, when it was described and 
figured by Denn\ (Monog. Anop. Brit., p. 95, pi. 1, fig. 1), but a«cord- 
II g to tliis author it was figured by Eedi (Exper., 
PI. IX, fig. inf.), which would carry its recognition 
back two hundred years. It is common on both 
the wild and domesticated swans, and Denny states 
that he has received it &om the bean goose. 

It is 1 mm. in length, of a robust form, the head 
decidedly rounded in front, except at the extreme 
pra 113. - Doeophenii ^'P) whcre it IS Slightly excavated. In color the 
tinp (anthors lUiis head, thorax, and tegs are bright reddish brown, 
while the abdomen is white in the center and dark 
brown at the sides, the brown occupying liard plate-like portions at the 
side of eacli segment. 

Tlie Ibrm and the distribution of these plates are shown Iq the aiccom- 
paiiying figure. 

Lesser Chicken Louse. 

(_Goniocote» hologailer NUzBch.) 

This common species which lives upon the domestic fowl was recog- 
nized by DeGeer and by Nitzsch. It lias been generally confused with 
another form, or rather another larger and perhaps more common form 
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has been generally accepted by £n(;li»L and American wiiteiu as tUe 
hologaster, thia being due to the descriptiou ;iud liguro giveu by IJeniiy, 
wlio does not seem to liiive seen tlie true hologaater, but described for 
it, according to Piaget, an immature apeeimeu of tlie larger species since 
described as Gomocotes ahdominalis Piaget. 

Tlie/io2o^(t«fcri3only about 1mm. ill leugth, whereas i\\e> abdominalis, 
or Denny's hologaster, is about A mm. In general form the 8i>ecles are 
somewhat similar, the hologaster being less constricted at the thorax 
and more regularly tapering to the end of the abdomen. The head is 
more nearly quadrate; the abdomen not so conspicuously marked, the 
incui'ved margins of the segments not extending so decidedly upon the 
disk and presenting the distinct lines seen as a border to the fascia) in 
abdominalis. 

Labgu Ohicken Louse. 





{Gonioeotea abdominalia Piugot; = G. gigan 'I'aHcheDberg.) 

This is probably fully as common as the preeedjng species, 
already stated, it is the form which has been i;^nionly 
referred to in EngHsh and American works jlS the Oonio- 
cotes hologaster, which doubtless accounts for ita not 
having been described until quite recently. 

It is a large, conspicuous species, about 3 uiilliraeters 
in length, quite broad, the head nearly circular in front 
and constricted behind, 
the thorax small, the 
abdomen widening to 
near the end and termi- 
nating abruptly. The Fio. na.-GoBio- 
heiMi, thorax, and legs ^^.^^^^^t'*' 
are yellowish, with dark 
margins and s^xtts; the abdominal seg- 
ments bear lateral whitish fascia; bor- 
dered with black. 

It appears to be much less common 
than some other species of cbicken lice, 
notably Menopon pallidum and lApeu- 
rus variabilis. 

Pigeon Louse. 

(,Goaiocotea ci/mpar Nitzsch.) 



A species which has been familiar for a long time and generally 
common, along with other lice, on domestic pigeons. It is a rather 
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small-sized species, a little more than a millimeter in length. The 
head is rounded in front, narrower between the antennae, broadest near 
the posterior margin. The thorax is narrower, the abdomen in the male 
broadest near the posterior end and squarish behind; in the female 
more regular and broadest near the middle. It is whitish, with a 
rather broad brownish margin, from which prolongations extend 
inward upon the sutures. 



The Peacock Goniocotes. 

{Goniocoies rectangulatus Nitzsch.) 

This species, which shares with the Goniodes faldcornis the hospi- 
tality of the peacock, was first described by Nitzsch 
(Germar's Mag., Ill, 294). It is a small species, about 
the size of the hologaster^ which it resembles quite 
closely. The head is squarish, somewhat rounded in 
front, whOe the thorax and abdomen are short and oval. 
^ WJiile less noticeable than the larger species associ- 
ated ^^i^h it, it is probably no less abundant. 




^ 
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Fig. 115.— Goniocotes ( Goniocotes chryaocephalm Giebel. ) 

rectanffulatus — en- v 

larg ( ter a- ^\x[q parasitc of tlic phcasaut was first described by 

Giebel in 1866 under the name of Goniocotes colchici^ 
which he afterwards changed to the above. It is said to resemble the 
hologaster which affects the domestic fowl. It has not been recorded 
from America, but will probably be found on imported birds. 

Burnett's Goniocotes. 

{Goniocotes burnettii Pack.*) 

A species described by Dr. A. S. Packard (Am. Nat., Vol. IV, 
p. 94) is apparently much less common than some of 
the other species common to the sadly infested barn- 
yard fowl. According to Dr. Packard's description, it 
differs from the G. hologaster of Europe, which lives 
on the same bird, in the short second joint of ^he 
antennae, which are also stouter, and in the long 
head, the clypeus being much longer and more acutely 
rounded, while the head is less hollowed out at the 
insertion of the antennae. The abdomen is oval and 
one-half as wide as long, with transverse, broad, irreg- 
ular bands along the edges of the segments: The 
mandibles are short and straight, two-toothed. The body is slightly 
yellowish and variously streaked and banded with pitchy black. This 




Fio. WS.—QonioeoteM 
burnettii — en larged 
(after Packard). 



'^^obabljr identical with Lipeurua fceterographiw mtwcVi. ^^e^v*^^-^ 
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proves to be a Lipeurus, or at least it agrees with L. heterographus in 
most particulars. Ocenrs also on ducks, (See L, heterographus, also 
technical notes.) 

The Chicken Gohiodbs. 

{Goniodei dUaimilU NitzBch.) 

Although this species ha& been known for a considerable time, it 
seems not to have been abundant enough to 
receive frequent notice. 

Denny says : 

I BiiBpect tbiB speoiea of lieiDg of rare oocQirence, as 
the only epecimeD which 1 have oxiunined van rain- 
municated by Mr. Thonipson frODi Belfast, aoil that 
being a female I ain precluded from deaoribing the char- 
aoteristics of the male. 

It is a large species, 2 to 2^ mm. in length, 
and Denny describes it as tawny in color, 
smooth, shining, and pubescent, with larga 
subquadrate head, a short transverse jtro- 
thorax, and a large abdomen with the side 
markings confluent, and the sutures with 
deep chestnut bands. It has not as yet been ^^"'^^^^^^j'^^^ny). 
recorded for this country that we are aware 
of, though in all probability it occurs here as well as in Europe. 

Guinea Fowl Goniodes. 

(_Goitiode» numidianua Denny.) 

We have only the record given by Denny {Monog, Anop. Brit., p. 
163, PI. XIII, fig. 7) as authority for this species. His diagnosiri ol 
the species is as follows; "Pale straw-yellow, shining and smooth, 
margined with bliick; head suborbicular; abdomen acuminate, with 
pitchy brown, interrupted transverse bands." He states that "the 
only specimens of this species I have seen are two males, which I took 
flfom off a pintado [Numida meleagrts).'" We have not had the oppor- 
tunity to search for this species and can not say whether any effort has 
been made in this country to obtain parasites from the guinea fowl. 
It is most likely that a careful examination of a number of the fowls 
would furnish examples of this species and possibly still others not yet 
recognized. 

The Pigeok Gohiodes. 

( Goniodeg damuwraii NitzBoh. ) 

According to G-iebel, this species was first described by Nltzach, and 
his reference is " Zeitschritt f. gea. K«t«CTiisft.,\^*Sfe,3.:^"Si-A'>»7 "^'^ 
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a ratber large si>ecies, a little more than 2 mm. in lengtli and of A 
briglit-browii color. The head is very much rounded in front and 
»trou„]y angular behind. It occurs only on 
p geouB, but upon these appears to be ratlier 
common, though not yet met with in our own 
CO ecting. 

The Little Pigeon Goniodes. 

(Goniodtf minor Piaget.) 

P aget (Les Pc'diculines, p. 256) has described 
a a listinct specien, under the above name, a 
m iiiite similar to the preceding but smaller 
a d I resenting some difiereuces of the antenna; 
a 1 form of the head. According to this 
Fi s G iod damie duthor, it is fouud on the domestic pigeons and 
n«— e la god h ^igQ qu Columbu ttgrtna, C. risoria, and C. bitor- 

qiata It has not to our knowledge been re- 
corded th s cou trj as yet, but is likely to be fouud aloug with the 
other torms 

LOCSB OF TUBKEY. 

(Goniodes «t(rli/«r Nitzsch.) 

Kitzsch describes this species in Glermar's Magazine (III, 294), and it 

has been frequently riieutioued since that time. It was also described 

by Schrauk under the name of Fediculus mehagrts (Fann. Ins. Anst,, 

5U4). It is a large species, 3 mm. or more in length, and quite readily 
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distinguished from other common species by the hind angles of the 
head, which are extended backward into long styles, from the ends of 
which extend strong bristles. The thorax is angular, with a black mar- 
gin, and the abdomen is pale, with transverse bands of dark color. 

The species probably lias a distribution equal to that of the turkey 
itself, ami with the other species commou to this fowl render it pretty 
thoroughly Jufeated. 
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The Peacock Goniodbs. 

IGoniodea /alcioarnit Nitzsch.) 

This large and commoa species ^ppeiirs to Iiave, been flrst recorded 
l>y liedi, who figured it under the name of Pulex pavonis. Since that 
time it has engaged the attention of Linuieus, Frisch, 
Olfers, Fabricius, Stephens, Schrank, Kitzseh, Bur- 
meiater, Stewart, Panzer, Denny, Giebel, Piaget, and 
numerous other writers, who have described, figured, 
and discussed it under one name or another, from 
which we would infer that it must have been one of 
the most common and frequently met with of any of 
the parasites of our domesticated fowls. 

It is a large species, 3 to 4 mm. in length, of a 
bright reddish -yellow color, with a large head, the kiq, lao— ocnwdts /ni- 
hind angles "of which are acnte and prominent. "KDmit-eniarged (ar 
The first joint of the antenna in the male is large "^ "^ ' 

and bears a prominent tooth. The abdomen is broad, I ight yellow, with 
prominent transverse lateral bands extending nearly to the middle lina 
It has been taken repeatedly in America. 

The Pheasant Goniodes. 

(Gouiodei coloitioua Denny.) 

This species is not likely to prove of any special interest in this 
country, except where pheasants have been introduced, and we will 
simply mention it and repeat the <liagnostic description given by Denny : 

Blight cheatnut-jellow ; head Babquadrate, tempctr:i.I :iugle8 obtuse, thorax with 
a broad ferruginous margin; ubilomen pale, yellow -white, nearly orbicular, caob 
segment, excepting tlio first anil laxt two, with a pitchy black avouate fascia. 

He refers this species to the inscitt mentioned under the uame of 
Pediculus pitmiani by Fabricius, with a question as to their identity. 

ffoniodei gigaa Taaeh ( I). 

Professor Comstock, in liis Introduction to Entomology, first ed,, 
Pt. I, p. 80, names this as a parasite otthe hen, but he states no author- 
ity for the species, and we are unable to find any other reference to it, 
unleBS it be intended for Gomocotes gigas Taschenberg. 

LiPBUEUS OF THE OHIOKEM AHD PHEASANT. 

{lApearm helerographun NitzBch.) 

This species, first recorde<l by Nitzsch, woold appear from the writ- 
ings of European naturalists to be ratliei coattaciQ.^ VixiS. ii. "assfc -wSAsssa. 
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been taken in this country, a fact which may be due to the little atten. 
tion that has been given to collecting these insects here, rather than to 
their absence. 

I have taken it from the chicken at Ames, Iowa, and from the char- 
acters which it presents I believe that Packard's Goniocotes humettii 
was described from a female of this species. 

According to the figures given by Piaget, it differs decidedly from 
the variabilis^ with which it is most likely to be confused, in having the 
head rather narrowed in front instead of inflated, and the body is much 
stouter. 

Besides occurring upon the common domestic fowl it is said to occur 
upon pheasants of certain species. 

Guinea Fowl^Lipeukus. 

( Lipeurua numidce Denny. ) 

Denny described this species under the name of Nirmus numidce^ but 
Piaget refers it to the genus Lipeurus. 

It is characterized by Denny as " livid yellow, shining and smooth; 
head subpanduriform, lateral margin black ; abdomen with two fuscous 
interrupted dorsal fasciae." 

As he states that he found '' two specimens,'' it would appear not to 
have occurred in great abundance. 

Louse of the Sheldrake. 

(Lipeurua tadomw Deunj}^ Lipeurus lacteus Giebel.) 

Denny described this species from specimens taken from the shel- 
drake, and cites also a manuscript name of Leach, Ornithobius tadornce^ 
which he assumes to be the same and which applied to specimens in the 
British ]VIuseum. The species was later described by Giebel with the 
name lacteiiH^ though he at the same time quotes Denny's name without 
stating any reason for the change. 

Piaget states that he prefers the name chosen by Giebel to that of 
tadorncv in order to avoid as much as possible the names of birds upon 
which the parasites have been found. If this principle were carried out 
it would involve the change of hosts of names applied to members of 
this group of insects, and as it is directly opposed to the well-established 
principle of priority we believe the name applied by Denny should be 
restored. 

The insect is characterized by a milky- white color, the surface smooth 
and shining, the head, thorax, and abdomen with black marginal spots; 
it is elongate in form and the head heart-shaped. 

Professor Gomstock cites it as occurring also upon the goose, but upon 
what authority we are unable to say, as the authorities consulted mention 
/t only as a, parasite of the sheldrake. 
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The Pigeon Lipeurus. 

(Lipeurua baculus Nitzsch.) 

This is another of the species that was given a name and figure in 
the work by Redi more than two hundred years ago. It was also 
described briefly by Linnaeus under the name of Pedicultis columhce; but 
since the description by Nitzsch in 1818, under the name of Lipeurus 
baculus, this has been the accepted name, and has been used by nearly 
all writers since that time.* It is not strange that it attracted the 
attention of early naturalists, as it occurs in wonderful abundance on 
almost every pigeon that may be examined, aud its striking appear- 
ance, due to the extreme slenderness of the body, would at once catch 
the eye of the observer. 

It is about 2 mm. in length, the body very slender 5 the head and 
thorax are of a bright reddish brown color, while the abdomen is 
rather dusky, with a series of patches of a brown color corresponding 
with the segments of the abdomen. 

So far as known, this species is confined to pigeons, and there seems 
no danger of theii: being transmitted to other fowls 
with which they may associate. 

Piaget states that he has found the females astray 
upon a Sula alba^ upon a Totanus glottis, and upon a 
Charadrius minor, only in the last case the api)endage8 
of the clypeus wanting; the last segment had the 
lobes more acute and the dimensions were less. 

Denny described, under the name of Nirmus claxn- 
formis, what appears to be the young of this si)ecies, 
though he gives measurements for males and females, 
which would seem to indicate that he was able to see 
the sexual organs. In all the specimens we have 
examined that agree with his figure and description of '"ocMzi^ — eiS^^ 
this form we have been unable to discover the genital (author's iUustra- 
organs, which makes it appear that they are immature, ^ **°^* 
and they are in all cases associated with the baculus, with which they 
seem to agree in all structural characters. The body is shorter, the 
markings less distinct, and the rudiment of a trabecula is more promi- 
nent than in the adults. 

it seems best, therefore, at least till well-marked males and females 
can be found, to consider these as immature baculus. 

Piaget does not discuss this matter, but in his index to '^Les P6dic- 
uUnes" he gives N. claviformis as a synonym of L. baculus, 

'Giebel names and describes two species^ bacillus and baculus, referring both to 
Nitzsch, and placing under bacillus the form which all other authors refer to baculuSj 
and referring to baculus a form not separated hy other authors, but which he de- 
scribes as different from the other form. It seems undesirable to add names without 
a more decided difference in form, and we agree with Piaget in uniting both under 
the old name. 
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The Squalid Duok Louse. 

(UpeurHs iqualidag Nit^tsch.) 

According to Denuy, this species was referre<l to by Fabricias tmder 
tlie uiiuie of Pedicniuis anatis, and it leeins extremely probable that it 
was referred to under otlier names by many of tbe 
early writers, since it is so common on many species 
of ducks that it is bardly possible that it should 
bave been entirely overloolied. The first definite 
Inference to it, bowever, is tbe description by 
Kitzscli in 1818^ and, more fortunate than some of 
the related species, this bas been allowed to bold in 
all subsequent worlds, and so far as «e know there 
are no synonyms for its specific name. 

It is a very abundant and common species and 
occurs on a great many different species of ducks, 
both wild and domesticated; indeed, so generally 
does it occur on tbe different species of the genus 
Anas and related genera that we may almost say 
that it is common tfl all species of the family includ- 
ing the ducks. 

It is quite characteristic in appearance, and not 
likely to be confused with other species on tbe same 
birds. It is about 4 mm. (oue-sistb i nch) in length, 
elongate in form, and of alight yellowish color, with 
dark border to tbe head, thorax, and abdomen. On 
fj«niij«»-flnLargpd thc latter tMs bordflr Is brokcu into a series of qoad- 

young lack the deflnito markings of tbe adults, but have nearly the 
same general outline of body. The annexed figure will doubtless enable 
anyone to determine with certainty as to specimens taken from ducks. 

lApearua a»sei-i« Gnrlt. 

Under this bead is recognized a species which is said to differ from 
tbe anxeriii of Liunasus and other authors, which is referred to jejunus 
of Kitzsch. It was described from specimens taken from tbe domestic 
goose, but would appear to be rather a rare species since it has not beeu 
generally recognized. We insert it npon tlie authority of Piaget, who 
seems to consider it as nnquestionabiy distinct from related species, 
though ajjparently in doubt as to the real form from wliicb tbe descrip- 
tions were made. 

The LiPEiiRus of the Goose. 

{Lipeiiru« Jejunm NitzBoh.) 

It is generally accepted that liedi had this species in hand as one 
o/' tbe different paraaites which he figured, and it has certainly been 
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referred to by Linuaiiis, Albiu, Oilers, and others, but the description 
by Nitzsch may be taken as the first strictly techDical description that 
would separate it certainly from related forms. Deuny records it as 
taken from the white-fronted goose, the brent, tbe wild goose, and the 
bean gooBe, and Piaget adds tbe ^ay goose, Canada goose, domestic 
goose, aud tbe (sgypticus. 

It is evident, therefore, that it is generally distributed upon members 
of the goose family. 

W© have not had specimens in hand, but it is described as slender, 
pale yellow-white, with a pitchy margin, the first eight segments of the 
abdomen with ijuadrangular bauds, and the legs dusky above. 



The Turkey Louse. 

(_Lipeurus polytraptiiue Nitzech.) 

This, like the variabilis, appears to have been one of the earliest 
species to receive recognition, as Linnieus cites Hedi (Exper,, t. II, flg. 
2) with the name Pediculus accipttrts, while he himself uses the name 
Pediculug meleaffridiH, and gives a brief description, which probably 
refers to this species. Authors have 
quite generally, however, followed the 
name given by Nitzsch, as above. It 
has doubtless been common wherever 
tbis fowl has been kept and is one of tbe 
iamiliar species. 

It is of rather large size, 3 to 3^ mm. 
(an eighth of an inch) in length, of an 
elongated form, having a pale, yellowish 
white color, and with a black margin 
around the body. Tbe abdomen is long, 
and all the segments but the last are 
markedwitbagrayish brown trapezoidal 
apoton each side. According to Denny; 

Their mode of progression is rather singular, 
as well as rapid. They slide, as it were, side- 
wise extremely (juick from one stdu of the fiber 
of a feather to the other, and move equally 
wrll in a forward or retrograde direction, which, 
together with their flat, polished bodies, ren- 
ders tbem extremely difficalt to catch or bold. 
1 have observed that where two or more generu infest 
favorite localities; for, while the GoniodM eli/U/er i 
neck of the bird, the Lipeiiras polytrapeitu) will be 
wehs and shafts of the jiriiiiary wiu<; feathers. 

Very common on turkeys, and I have specimens from tlie wild turkey 
as well. 




hiid, they have each their 
ill be found on the breast iind . 
igrogated in numbers on the 



abilU-en 
Iarg«l(af1«r 
Denny). 

chicken, : 
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The Vaeiablb Chicken Louse. 

(Lipeurai rariabilit Nitzsch.) 

This species appears to have been recorded as early as 1668 byEedi, 

later by Prisch, unless these both refer to Menopon pallidum, aud to 
have received a brief description by Linnaeus {Fauna Sue- 
eica, No. 1960} under the name of Pediculm caponia. The 
imme by which it is now universally kiiown, however, was 
given with description by Nitzscli in 1818 (Germar's Mag., 
HI, 292). While no very extensive literature seems to 
have accumulated in reference to this particular si>ecie8, 
it is of course iucluded in the many articles referring to 
jionltry lice in general. It does not seem, however, to be 
so abundant as »ome of the other species infesting the 
common domestic fowl. 

It is iibout 2 mm. (one-twelfth of an inch) in length, the 
body elongated, of a whitish color, and smooth and shin- 
ing. Tlie margins of the body are black ; the head is large, 
rounded on the anterior margin, and the whole appearance 
sufficiently distinct from any of the species infesting the 
3 that, with the aid of the figure, tliere can be no difBculty la 

distinguishing it at a glance. Denny says: "Common on the domea- 

tic fowl, preferring the primary and secondary 

featliers of the wings, among tlie webs of which 

they move witli great celerity," 

The White Swan Loi7se. 

{Omithobins eggnH}v.nny ; O. hucephaliis Giehel.) 

This large and handsome species was quite 
certainly recognized byliedi and figured by him 
and has received frequent mention since. It is 
a conspicuous species, and appears to occur in 
great abundance on different species of swans, 
so that it is readily obtained. It has been re- 
corded as occurring on the domestic and wild 
swan of the old wftrld as well as the musicus 
and bewickii, and we liave taken it in great 
abun<lance from the common swau of this coun- 
try, probably the Trumpeter Swan. 

The body in this species is whitish, but so fio, im,_o™«)1oWu. eymi*- 
transparent that all the internal organs are eniargwi lauthors iuiutn- 
easily seen through the body walls. There are '""' 
black points at the outer hind margins of about four of the abdominal 
segments, as shown in tlie figure, and tlie last segment in dusky or 
nearlj hlack. It is 4 mm, long (one-sixth of an inch), and the body is 
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ratber Bleoder and decidedly datteoed. Altogether this species seems 
to be almost as beautiful and as graceful in its movemeata as the bird 
whicli liarbora it. Some of the specimens we have secured appear to 
eoDtain blood, and while these parasites are uot supposed to extract 
blood from their hosts, it is possible that they may at times borrow 
deep enough to secure access to the capillaries or feed upon blood that 
may have exuded from wounds upon the surface of the body of the 
bird. 

Thk Louse of thk <'-at. 
{Trichodectrt »uin)»(ra'«« Nltzaeh.) 

While it is possible that this parasite was referred to by Otto Pabri- 
cius about the year 1780 under the name of Pediculus cants, the first 
certain i-eference to it appears to have beeu the description by Kitzach 
in 1818. Since that time it has been referred to by nearly all writers 
on the common parasites of animals, but so far as we 
know there has been no st>ecial description of the differ 
eut stages, and we must assume that there is no impor 
tant departure from the habits of species that are more 
thoroughly known. 

It is a little more than a millimeter in length, an<l 
has much the appearance of the species occurring on 
other domestic animals, but is distinguished particu- 
larly by the form of the head, which is quite pointed, 
and the under part of the front of the head is hollowed ^"t.lfl''''^'^'" 
out in a furrow about the size of a hair. The insect _ eniurgeu uu 
will often be found adhering by the month parts with """■'* 'i1""H-b- 
a hair so closely held in this groove tliat it is some- 
what difficult to teil where the hair begins as se))arate Irom the 
insect. 

There is no record that we have seen that indicates its presence 
on any other animal than the domestic cat, and, Judging by my own 
observation, it is only occasionally that cats become infeste<l with it. 
When they do the usual remedies may be administered, especially 
a washing with kerosene emulsion, after which the animal should 
be allowed to dry in a warm place, as the fur ia so fine that it dries 
slowly. 

The Bitinq Louse of the I>oo. 

(IHokodeelei lalm NitKsch.) 

Somethiug over a century ago DeGeer mentioned a species of para- 
site on the dog under the name of Ridnus cania, which probably 
referred to this species, and another mention by Olfers under the name 
of Pedicului setosws probably preceded the description by S^itzacb 
uuder the name which the insect has borne since 1818. 
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Probably everyone who has bad much to do with dogs is aware to 
what an extent this parasite may multiply and how troublesome it is 
to this friend of man. It is generally believed that the lice are more 
troublesome to poppies than to old dogB, aud it is not 
at all unlikely that the iusects migrate when possible 
1 tl^JM A froui older to younger animals. 

^V^aatX ju color this species agrees pretty closely with the 

other species, aud it is of about the same length as 
the cat louse, a little more than 1 mm., but it is much 
broader in proportion, being more than half as wide as 
long, aud the head is short and the front but slightly 
curved. 

Fm 127 -JVirJodprf*. ThE LoUSE OF THE BEAR. 

^1««-Bi Inrgol 

{after Dbqdj) (THchoderA^ pinguia Ni(a»cll.) 

Inasmuch a» the common brown bear has been to a considerable 
extent domesticated, and indeed furnishes a means' of support to a 
certain class of people, it seems proper to introduce mention of its 
common parasite here. The species was described by Nitzsch, and 
apparently later authors have done little more than quote his descrip 
tion. To what an extent bruin suffers from the company of his guests 
we are not aware, but they probably multiply upon him as on other 
animals and cause him the same amount of aimoyance. 

It is described as characterized by the form of the head, which is 
snbquadrangular. It is nearly 2 mm. in length. 

The Louse op the Llama. 

(Trickodeciet brericeps Rn<low.) 

In some parts of South America the llama is a very important domes- 
tic animal, and consequently this parasite has a place with the other 
species included in this work. 

This species was described by Kudow in 1866, but as we have not 
seen specimens we must leave it with the mere mention. It is said to 
be 1 mm. in length, and doubtless agrees closely with the other species 
of the genus in appearance. 

The Lotise of the Goat. 

{Trichoilectee elimaj: NitxBcb.) 

Since this species was described by Nitzsch in the early part of the 
present century it does not seem to have received very frequent notice, 
and Denny does not appear to have found it in England. 

It is described as having the head wider than long, quadrangular in 
ahape, and the body in the female ' nearly two-thirds as wide as long, 
i^e length being about 1^ mm. 



SUBOUDER MALLOPHAGA. 



The TricJiodectes caprw of Gurit is considered by Piaget as identical 
witli climax, while the Tr. capriB of I'ackard is not mentioned by him, 




FiQ. lUS—Trithad^Ut ciit 



-all great J; eulorg^ (orielUHt). 

but Professor Verrill baa expressed the opinion that it is equivalent tc- 
Hmbatus, meutioii of which follows. It may be stated here, however, 





FlQ, 129 Triehodaitei HmbalHi: a, f<-iiin]»i i, iiia]»— greatly en1arj^"l (nrigliml). 

that the flgare given by Packard ajirees well with Piaget's figure of 
climax. It has be«n collected from. %o^^ i^\, "S-iaiSMSisst^^s^ "^^. ^ 
Hassall. _ 
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Trichodecl'a Umbaliis Gervais. 

This species is referred to the Angora Goat, and is recognized as a 
distinct species by Giebel, Piaget, au<l uthers. It is the species to which 
Professor Verrill tbiiilts Dr. Packard's caprw belongs. Dr. Packard 
does not state upon which species of goat he found his specimens, but ■ 
it is probable that they were from the coinmuu species, and if so, and 
inasmuch as his figure agrees fairly well with climax, 
it wouki seem as likely to belong there. 

In a recent bulletin from the Bnrean of Animal In- 
dustry, Dr. Cooper Curtice describes these forms and 
endeavors to establish their specific identity. The 
principal points urged are a pro^wrtional difference 
in size between males and females, a difference in 
markings, and difference in size of eggs, but these are 
all variable, and the differences, as shown in the ex- 
cellent flgures accompanying the reiMjtt, are so slight 
that we are the more impressed with the view that 
they are only varieties, and unless it be shown that 
they do not interbreed nor survive if changed from onehosttotheother 
we should be inclined to use the two names as synonyms. 
The Lot^se of the Sobbp. 

{Trichodevteg aphirrooejiliatus Nit/.acli.) 




iSSjS®) I 



^-it_ 




Redi js credited with the recognition of this species, and following 
ij'/a Liaaxus described it under the name of Pediculug otixs, a.v\.a.\a*Ks 



SUBOEDER MALLOPHAQA. 207 

still it was described in detail nnder the name given above, Denny's 
reference to it would indicate it as rare in England. It is of ratlier rare 
occurrence, which nuiy be considered as fortunate, for, if abundant, it 
would be rather difficult to contend with on account of the long wool 
of the host. 

It has been fairly plentiful at Ames on sheep which came originally 
from Canada, and proved quite troublesome. I'yrcthrum proved most 
useful in the long wool in winter. 

The name indicates its charact«riatic feature, namely, the rounded 
head. The color agrees closely with the related si>ecie8. 

Where it occurs it will be the best plan to pay close attention to 
destroying them at the time of clipping the ssheep even if they are but 
few in number, as at any other time the labor of making thorough 
applications for them is greatly increased. 

The BiTiMG Liok of lIoitsEK, MuLna, Asses, etc, 

{ IHefcorieeic* equi nact.) 

The original reference by LinuoGus to the lice of horses and assea 
nnder the name of Pedicwlwi equi most certainly refers to the common 
Trichodectes infesting these animals, but I'iaget has reached the conclu- 
sion that this reference is to the form Kubsecjueiitly described by Giebel 
as Trichodectes pilosvs, and tliat the form described by Denny as equt, 
and which has since almost universal!} been treated 
as the Linn^ean species, was in reality i difterent 
insect from that described by Linnius undet 
the same name. He therefore describes this 
form under the name of parumpUosus It is ter 
taiuly aomewhat confusing to be obliged to drop 
the familiar designation for so common a species, 
andwere it not that this conclusion has been i cached 
by one who is probably the highest living luthority 
regarding these insects we should liesitate to intio 
duce the change. The figures given by I laget, how- 
ever, leave no question that there is a decided differ- 
ence between pilogua and parumpilosus, and it is V"i- n2. — Trithodetou 
equally certain that our common species belongs to {aHo'pi^t)."^*^ 
the latter form; so, if there is no question as to 
LinnsBus having the form piloaus in hand, we certainly have no right 
on technical grounds to apply the term equi to our common form. We 
will therefore introduce descriptions and comparisons of the two forma 
and adopt, for the present at least, and ou the authority of Piaget^ the 
names given in his Les P^diculiues. 
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Trichodectes ^losu» Giebel. 

This, according to Piaget, is the form originally designated by Lin- 
niens as equi, anil which, if that in correct, was the basis for a name 
which has been widely used to desiguate the biting lice of the members 
of the horse family. The original reference dates back considerably 
more than a century, and doubtless the insect was familiar many cen- 
turies before that, as the horse and aas have been too familiar as 
domestic animals to allow of the parasites common to them escaping 
entirely the notice of man. 

According to riaget this occurs upon both the ass and tlie horse, 
while the following si>ecies he has found only on the horse. 

We have not been fortunate enough to secure examples of this form, 
tbougli we have the other in great abundance, so we are compelled in 
describing to depend npon the excellent descrip- 
tion and ligures of Piaget, the latter being repro- 
duced here for comparison. The head in this 
form is shorter and less rounded in front, that 
of the male being still less rounded than the 
female, while the abdomen is more slender and 
tai>ering. The transverse bauds are also repre- 
sented as less conspicuous. Perhaps the most 
striking point, however, is the position of the 
antennx, which stand well forward on the head, 
so that the front border of the head and base of 
the antenna; are nearly iu line. 

The habits of the species and the remedies 
applicable to it are natuxally identical with those 
of the other related species. 

JVichodeetei parumpilotiit Piaget. 
«H.j,ii«i« — enlarged (an- While it does not seem possible that all the 
ora 111 ra ion). writcrs previous to Denny should have over- 

looked this form, which apj^ears to Iw the more common one, at least 
on the horse, it may be true that Denny was the first to give it a thor- 
ough description and careful drawing. He speaks of it as common on 
the horse and ass, but Piaget says he has never found it on the ass, 
and there is of course a possibility that Denny did not distingoisb 
between this and the preceding species. 

In this species the head is decidedly rounded in front, the antennse 
inserted well back, so that the head forms a full semicircle iu front of 
the base of the antenna:. The abdomen is more slender and tapering 
than in scal^ris, but less so than in pilosus, as shown in Piaget's figures. - 

The color is much the same as in tbe allied species, the head, thorax, 

and legs being a bright reddish brown, or chestnut, and the abdomen 

o/a dusky yellowish color, with about eight transverse dusky bands 

occupying the central or anterior porbiona o{ t\ie aegmentB and extend- 
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JDg^ from tne midiUe liue a little more than halfvay to the margin. 
They are hardly as couapiuuous as iu scalaris, and apparently rather 
longer and more conspicuous than in pilosus. ' 

Piaget describes two varieties of this species, one from the Bnrchell's 
zebra {Equua burckelli) which he calls var. ocetlata on account of a 
series of eye like uucolored spots on the abdomen, and the other from 
the small horses of Java, var. tarsata, which has the second joint of 
the tarsi particularly developed, and wliich he mentions as in some 
respects approaching jji7o8U«. 

The habits of this species are well known and have received mention 
for many years. They seem to accumulate more particularly upon 
colts or horses ill pasture, but their presence becomes most manifest in 
the latter part of the winter, when they may become so numerous as 
to cause great irritation to the animals infested. They occupy more 
particularly the region of the neck, and also accumulate around the 
base of the tail and between the legs, and the animals will frequently 
rub bare places in these regions in their attempts to rid themselves 
irom the irritation. 

It is unnecessary to give any special notice regarding treatment^ as 
they must be attacked on the same plan as 
other species. 

Even if it proves that this species does not 
ordinarily infest the mule or donkey, it would 
be policy not to allow these animals, if infested, 
to associate with horses, as we have no assur- 
ance as yet that they can not thrive on any 
members of the eqnine family. 

Biting- Lice vv Cattlb. 

(_Trichodteti's ei-alaria NitzscL.) 

This species, which is a very abundant one f 

upon cattle and occurs the world over, appears i j 

to have been first technically described by / 

LioDiEus (System. Naturie, VII, p. 1017, No. 9) \ ^ " a 

under the name of Pediculus bonis, and evi ^**jit»^ 

dently the same species is referred to under the 

name of Pediculux tauri (Fauna Suecka, 1946}. iiu.isi.-Trich«d,ciatcaiarii-~ 
Notwithstanding these descriptions, both of ™^[''*'' '"""""''' '"""'''■ 
which were under a difl'erent genus from that in 

which it is now placed, the species was again described by Nitzsch 
(Germar's Magazine, III, 29C) under the imnio of TriehodecUs ncalaria, 
and it has been known by this name in all of the numerou.s writings 
subsequent to this description. It has been treated by all writers 

a the figure is about one-fiftli lunger thun it Hhoulil be. 
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upon the parasites of animals and is one of the best known species of 
parasitic insects. The effects upon the cattle infested are ofien quite 
serious on account of their great number, but they are apparently less 
injurious than the suctorial species which infest cattle. This injury 
depends, of course, upon the numbers occurring upon the individual, 
and somewhat upon the irritability of the animal infested. This 
species much resembles the form occurring upon horses, but is some- 
what shorter, and the abdomen tapers less toward the extremity; the 
dark bands across the abdomen are also more distinct. They are gen- 
erally found in greatest abundance in the spring of the year, at which 
time adults and eggs are discovered in great numbers. Their develop- 
ment corresponds with the other species, and they are subject to the 
same methods of attack. 

They are very distinct from the suctorial species in appearance, and 
this difference is recognized by practical men, who speak of them as 
the "little red lice," as contrasted with the "blue lice," and they recog- 
nize, too, the difference in the trouble caused by the two species. 

The appIicatioQ of kerosene emulsion or of tobacco decoction at sea- 
sons when this is practicable is effective, and we have found the proc- 
ess of fumigation described in the chapter on remedies to be effective. 
This, of course, is applicable at all seasons of the year, even in cold 
weather, without danger to the animal. 

Fumily LlOTHEID^i:. 
Louse of the Dove. 

(Menojion (jiganteum Denny.) 

This species of louse infesting doves is described by Denny (Anop. 
Brit., 225, f. 2, pi. 21). It does not appear to have been commonly ob- 
served since that time. A species is described under the name of 
Menopon latum (Piaget, Les Pedic, 457), which is probably the same 
as Menopon giganteum. As the species is evidently not a very abun- 
dant one, find the habits and remedies for this species are very similar 
to those for the Menopon pallidum, it is not necessary to enter into 
detail as to treatment. According to Denny, it is of a yellowish-brown 
color, shining, the head with a small brown patch on each side, the 
prothorax with a cruciform depression and the lateral margin reflected. 

The Common Hen Louse. 

{Menopon paUidum Nitzsch.) 

This species, probably the most abundant of all the lice infesting 
poultry, has been a familiar creature in the writings of entomologists, 
and also in all the literature of poultry raising. 

It was evidently recognized by Eedi (Exper., tab. IG, fig. 1), who 
figured it under the name of Pulex capL Linnseus described it as 
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Pediculus gaUinm(Byfit. Nat., 10^, 32), and it is also ineTitioued by Panzer 
under the same uame. Olfers described it under tlie name of Kirmtis 
trigoiiocephalus, and Nitzseh, recognizing its true generie relations, pave 
it the name of Menopon pallidum. WUile Denny, Oiebel, and Piaget 
all agree in referring tbe figure by Redi to tbis species, 
Liun^us places it under his Pediculus caponis, which 
is equivalent to Lipeurus tariabilis N. 

Tbe annoyance that this one species causes poultry 
is probably equal to that of all tbe other species com- 
bined, for it occurs in great abundance, aiid almost 
every fowl examined will be found infested. Then, 
tflo, it passes readily to other species of birds, and 
uiiiny Instances are recorded where liorscs kept near 
henroosts have been very seriously troubled by them. 
Some of these accounts seem hardly credible, taken Km. iss—jfenopoR 
in connection with tbe habits of the insect, and we are i'n«'i'i"» — ouiarged 
inclined to think that the worst cases, at least, may 
have been dne to the presence of itrb mites on the |)<>ultry and the 
■nidation of them to tlie horses, 
though in snch case we should ex- 
pect the fowls themselves to show 
more serious injury. It is, at any 
rate, important to keep lousy 
chickens away from horses. 

This louse is pretty easily dis- 
tinguished from other comnmii 
species infesting the ben by its 
liglit color and its great activity, 
running with great celerity among 
the feathers and from them upon 
the hands of persons holding 
fowls. It is from 1 to IJ mm. in 
length, rather slender, and of a 
light straw-yellow color. 

Itemedies for this species must 
iihu lo reach the hiding places ol 
the lice on the i-oosts and in the 
cracks of tbe walls of the hen- 
house as well as to destroy those 
ou the fowl. Tlion>ugb fnmigation 
and wiiitewashinR, with careful at- 
tention to cleanliness, will do much 
to keep them in check. Pyreth- 
mm, kerosene, etc., may be nsed direct upon the fowls, and if they are 
liberally supplied with ashes and i-oad dust they will do much to pro- 
tect themselves. 
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Menopon hiseriatum Piaget ; =M. stramineum Nitzsch. 

Under the above name Piaget describes a species of louse taken from 
the Gallophasis euvieri, and which he speaks of as occurring also on 
the domestic fowl, the pheasant, and other birds. He says: 

Sur un Gallophasis (Euplocamus) euvieri j'ai retrouve le m^me parasite sur un 
Gallus domesticvs, sur uq Phasianus colchicus, sur un Pavo spiciferus male et femelle en 
assez grand nombre et demic^rement aussi sur une Meleagris gallapavo. . II se rap- 
proche dvidemment du stramineum de N., promenent d'une Meleagris galloparo, 
dommage que la diagnose de Giebel (Epiz., p. 291) soit trop vague pour I'identifier, 
niais plus encore du Pediculus meleagridis de Panzer (51, f. 20). Peut-^tre est-ce le 
parasite de Schrank No. 1019, recueilli sur le meme oisoau. 

It seems very probable that the description of Panzer, Nitzsch, Giebel, 
and Piaget all apply to the same insect, and if such is the case it would 
carry the recognition of the species back to 1793, when it was described 
by Panzer under the name of Pedicuhis meleagridis. 

It would seem to be confined more particularly to the Phasianidae, 
and of these to infest i)articularly the peafowls and turkey, though its 
occurrence on the hen is frequent. It would evidently pass readily 
from any of these birds to others in the same family. From specimens 
received it would seem to be rather common on chickens in the United 
States. 

The Pheasant Menopon. 

{Menopon fulvo-macnlatum Denny; M. productumV\Ag,eit.) 

Denny, in his monograph published in 1842, describes and figures, 
under the name of Menopon fulvomacnlatunij a species of louse occurring 
on the quail and pheasant. Piaget describes also a species occurring on 
pheasants (Phasianus pictus and P. colchicus), which he considers as 
probably the same as Denny's, though neither the description nor the 
figure enable him to determine certainly. 

According to Denny, ''it is fulvous yellow and pubescent; head semi- 
lunar, with a pitchy transverse spot on each side; abdomen clavate, 
with pale spots on the lateral margin." 

Piaget says it is very similar to M. pallidum, though distinct, and 
calls the color, " jaune ocre, fauve sur les cotes de I'abdomen." 

Piaget also describes a variety (major) taken from the Lophopharus 
resplendens. 

The Peacock Louse. 

{Menopon phcestomum Nitzsch. ) 

This species is apparently confined to the peafowls, as since its descrip- 
tion in 1818 it has been taken only from these birds. Piaget states that 
it occurs on three different species, Faro spici/erus, P. cristatusj and P. 
javanicus. It has not been recorded from this country, but is likely to 
be found by searching these bfrds. 
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Louse of the Guinea Hen. 

(Mfnopon Jtiimidiii <i.) 

Gicbel seems to liave been the first to have mentioned this species, 
autl we may infer tiiat it is usaally not abundant. Piagot speaks of it 
as similar to tlie Menopon pkwstomum N, 

We liave not bad opportunity to mal^e careful seareli for it, but it 
doubtless occurs nn guinea fowls in tliis country. It would probably 
be difficult for an ordinary observer to distinguish between this and the 
common species infesting hens, and even if noticed iu abundance on 
guinea fowls it woiild very likely escape mention. 

Louse of Ducks. 



{Trinoton luridum Nitzach.) 

Redi seems to have been the first to give mention of this very com- 
mon species, it being flgured in the Exper., PI XII is the louse of the 
teal. It is also figured by Albiu (pi. 4G) under the 
same common name as quoted by Denny. Nitzsch 
described it in 1818 under the name given above, md 
the species has been fortunate enough not to have 
received any other designation since, although it his 
been mentioned in most of the works referring to the I 
parasites of domestic fowls or the parasites ot birds 
It is a very common species and occurs on a great 
many different species of ducks, so tliat it is nnnec 
essary to try to enumerate the hosts. So far as we 
have seen or can learn from record, however, it is not 
known to occur on birds outside of the duck fimily 
[Anatid<E). 

Its nearest ally is the goose louse, to be mentioned 
next, and it is easily distinguished from that by the 
difference in size and the more distinct markings in 
this species. The markings are shown in theaccom- ^^.■i37^i-nnotoniuri- 
panying figure, their distribution on the head, thorax, thur''< itiaatration). 
and abdomen being clearly indicated. The abdomen 
in the specimen figure is a trifle narrower and the sides a little more 
parallel than in some specimens observed. It is 4 to 5 mm. in length. 

Louse of the Goose and Swan. 

(TVinodin oonepureatum Nitzecb.) 

This species was evidently recognized at an early dat«, and is said 
to be mentioned by Sulzer under the name of Pediculus anseris. Nitzsch 
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described it in 1818 under tlie name wlii(;li liaa been muversally adopted 
since, and it liaB received frequent mention »inee tbat time. It is very 
similar to the Trinoton luridum, but may generally be easily separated 
by the more difi'use coloring and its larger size, being G mm. {3 lines 
according to Denny) in length. The two species are not known to 
infest the san)e kinds of birds. This louse occurs on a number of 
species of geese and swans, and on one gull ; according to Denny, on 
the common domestic goose, on the Larm cantis, and Cygniis bewtckii; on 
Cygnu» olor, according to Burmeister; on G. musiowi and olor, according 
to llaget; and on Anser ruficollu, aeeording to Grube. 

While the Trinoton hiruium wo have found to be rather common in 
America, the<'«»i«pM»'<-'a(H»nIiaH not been met with, but the opporttinities 
for examining geese have been limited. 

Louse of the (Joose. 

{TViNof'in liiuratum Nitzscb.) 

This quite distinct species of louse has been known to entomologists 
since 1818, when it was described by Nitzsch. Denny, however, did 
not recognize the application of the description to this form and rede 
scrilied it under the uame of Trinoton squaltdum. Later writers, bow- 
ever, have adopted the earlier name, 
aud there will probably be no fur- 
ther confusion regarding it. 

It is quite easily distinguished 
from the other species of Trinoton, 
being ctmsiderably shorter, smaller, 
and of a nearly white color. 

It occurs, according to Denny, on 
Anser albifrona, the domestic goose, 
and on Anas elppeaUt. It is also 
referred to the Smew, and Piaget 
states that it has been taken from 
Benilrocygna arborea xaA Anser alhi- 
frone. 

The Pigeon Louse. 

{Colpoctphalttm longicaadum Nitzsch.) 

Nitzsch described this form, which 

I iQ. i:«(.-irtn»[<.n i((H™(,™_,.i,i,irge.t occors on pigeons, iu 1818, but it was 

again described by Denny iu 1842^ 

who gave it the name of turhinatum. (Jiebel retained both these names, 

evidently considering that they referred to distinct species, but Piaget 

has placed them together. 

The species would not seem to be so abundant as some of the other 
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species of pigeon lice, and it has not beeu found as yet on pigeons that 
we have liad an opportunity to examine. 

It does not appear to have heen found on any ottier liirds, bnt bas 
been talten Irom the common domestic jiigeon and also tlie turbot. 

The Swan Louse. 



(Colpocephalttin niinufuni Radow.) 

Rndow seems to have been the first to re<H>gDize this species, thongh 
its occurrence upon the swan (Cygnus mwticux) makes it rather strange 
that it should have escaped observation so long. It 
is a very small species-, as would he inferred from the 
name, and this may account in part for its not having 
been earlier noticed. 

It baa not been recorded from this country, but 
may be looked for upon our species of .swans, as the 
lice infesting these birds are generally widely distrib- 
uted. 

Louse of the Guinea Pio. 

{Gyroptta graoitie Nitzsch.) 

The guinea pig is perhaps a rather unimportant 
factor among the domesticated animals, bnt it sup- 
ports its due quota of parasites nevertheless, and they 
require a brief mention, at least. They are quite in- 
teresting in stmclure, differing largely from any of 
the species considered hitherto. 

The one to first receive notice, and probably the 
one here given, was referred to by Schrank under the 
name of I'viOculus porcelli, 
but Nitzsch, in 1818, de- 
scribed it as Gyropm gra- 
dtis, a name which has 
been used by all subsequent writers. 

It is referred to generally by writers on the 
subject, and would seem to be a fairly com- 
mon species where guinea pigs are kept. It 
has not been met with in this country so far 
as records show, but may be looked for with 
great probability of success in any place 
where guinea pigs are kept in numbers. 

Denny characterizes it as "elongate, pale, 

fulvous-yellow, finely pubescent; head and 

thorax darker, sei^nients of the abdomen 

lareoo laiicruennji. ^jjj^ transvcrse Striated fascia at the sutures; 

tarsi and ungues very short and murnte." Collected at Baltimore by 

Ur. A> Hassall. 





Fla. IM.—Gyropiti oBitlit 



216 INSECTS AFFECTING DOMESTIC ANIB4ALS. 

Gyropus ovalis Nitzsch. 

This is a form closely related to the preceding species, and observed 
and described by Nitzsch at the same time. It differs from that species 
in the much shorter and broader body, and is, according to Denny, 
"pale yellow- white; head and thorax bright ferruginous, the former 
transverse; temporal lobes produced; abdomen large, nearly orbicular; 
legs thick, the two posterior pairs curved; ungues long, curved, and 
strong.'' Collected at Baltimore by Dr. A. Hassall. 

The scanty hair of the guinea pig makes the application of washes 
for the destruction of the lice a very simple matter, so that wherever 
it is a matter of importance there need be no difficulty in ridding the 
animals of the parasites. 

APPENDIX TO MALLOPHAGA. 

List of the species of Mallophaga recognized as belongiiig to the fauna of 
the United States, with descriptions of new species. 

Family F^HILOPTERID^E. 

Docophoms platystomus N. 

Burmeister, Handbuch, Vol. II, p. 426, sp. 13; Denny, p. 108, PI. IV, flg. 7; Giebel, Epiz.,p. 09, 
Taf. IX, fig. 5; Piaget, p. 17, PI. I, Fig. 1. 

From shari) shinned hawk (Accipiter velox)^ Khode Island (H. C. 
Bumpus), Buteo swainsoniij Iowa( ?) (H. O. collection.) . Aquila imperialis 
(Burnett collection). 

Docophoms cursor N. 

Burmeister, Handbuch, Vol. II, p. 426, sp. 14; Denny, p. 101, PI. II, Fig. I; Giebel, p. 75, Taf. X, 
figs. 5 and 6; Piaget, p. 24, PI. I, fig. 5. 

From Asio ipilsonianus, Ames, Iowa. Lincoln, Nebr. (Bruner). 

Dooophoras ceblebrachys N. 

Denny, p. 92, PI. I, fig. 3 ; Nitzsch MSS., Vol. IV, p. 197 (cited by Denny), and Zeits. Tur Katur., 
1861, VoL XVII, 528; Giebel, p. 77, Taf. XI, fig. 15; Piaget, p. 29, PI. I, flg. 8. 

From snowy owl, Iowa (H. O. collection; Oassino collection), Arctic 
Am. (Stejneger collection and McKay collection). Also specimens in 
Nat. Mus., Ace. Xo. 16827, and in Kiley collection. It occurs very 
abundantly on this bird, but so far there is no record of its occurrence 
on any other species. 

Docophoms superciliosus N. 

Burmeister, Handbuch, Vol. II, p. 427, sp. 22; Denny, p. 69, PI. HI, fig. 9; Giebel, p. 94, Taf.X. 
fig. 3; Piaget, p. 39, PI. Ill, fig. 1. 

From hairy woodpecker (Bryobates villostcs) (Gassino collection). 

Docophorus communis N. 

Nitzsch, Germar's Mag., Vol. Ill, p. 920 (290) (vide Giebel); Burmeister, Handbuch, Vol. II, 
p. 425, sp. 9; Denny, p. 70, PI. V, fig. lO; Giebel, p. 85, Taf. XI, fig. 13; Piaget, p. 54, PI. IV. 
fig. 5. 

From Lanim borealis^ Ames, Iowa. Shore lark Oassino collection). 
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Docophoms compar Piaget. 

Piaget, p. 61, PI. Vn, fig. 1. 

From Loxia c.-minoTj Ames, Iowa. 

Docophoms basaanse Denny. 

Monog. Anop. Brit., p. 110, PI. VI, fig. 3, PI. VII, fig. 3. 

Host unknown, probably the gannett (Burnett collection). 

Docophoms fissiformis Denny. 

Monog. Anop. Brit., p. 84, PI. I, fig. 2. 

On "black-billed sandpiper" (Burnett collection). 

Docophoms testudinarius Denny. (Fig. 1, PI. II.) 
Denny, p. 96, PI. I, fig. 6; Piaget, p. 83, PI. VI, fig. 5. 

From curlew ^^Numenius longirostris,^^ Ames, Iowa. Specimens from 
this bird agree so closely with the figures and descriptions of the above 
species occurring on the related Numenitis arquatus of Europe that I see 
no occasion to give it a separate description. On Bartramia longicauda. 
(Burnett collection.) 

Docophoms bisignatus N. 

Insecta Epiz., p. 106, PI. IX, fig. 9; Piaget, Les PMic, p. 92. 

On Ibis alba; collection of 0. B. Cook. 

Docophoms sphenophoms Nitzsch. 
2>. phatalecB Denny, p. 100, PL IV, fig. 9. 

A specimen of this well-marked species in the Cassino collection is 
without indication of host or locality, but it is doubtless American, 
probably from spoonbill. 

Docophoms pertusus Nitzsch. 

Recorded by Kellogg, from coot (Fulica americana) at Monterey, 
Gal., and Lawrence, Kjans.; also from ruddy duck (Erismatura rubida) 
at Monterey, Cal. 

Docophoms lari Fabr. 

Pediculvi lari Otto Fabricins, Fauna Groenlandica, p. 219. 

Docophoms lari Denny, p. 89, PL V, fig. 9; Piaget. Les P6dic., p. Ill, PL IX, fig. 7. 

From herring gull (Cassino collection) and Larus Philadelphia (Bur- 
nett collection). Also recorded by Kellogg from several species of 
gulls in California. 

Docophoms colymbinus Denny. 

Monog. Anop. Brit., p. 80, PL VIII, fig. 8. 

On Urinator lumme (Burnett collection). 

Docophoms icterodes Nitzsch. 

Nitzsch, Gennar'8 Mag., VoL III, p. 290 ; Denny, p. 102, PL V, Fig. 11 ; GiebeL VoL III, pL 10, 
fig. 8; Piaget, p. 114, PL X, Fig. 1 ; Osborn, BalL 7, Div. Ent.. U. S. Dept. Agr., p. 31. 

A very common species on many kinds of ducks. Specimens have 
been noted in the Cassino, Burnett, and Stejneger collections, and also 
taken at Ames, Iowa. The Burnett specimen shows the clypeus more 
quadrate than in othe^* specimens, especially many specimens taken at 
Ames in which the clypeus is quite decidedly rounded at lateral mar- 
gin. Eecorded also by Kellogg. 

Docophoms cygni Denny. 

Denny, Monog. Anop. Brit., p. 95; Giebel, Epiz.; Piaget, Les P6dic., p. 115, fig. 3, PL X. 

From swan {Olor bucdriator {%) ), Ames, Iowa. Very abuxidaxLt. 
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Docopborus rostratus Nitzsch. 

Docophorus rostratus; Bnnueister, Handbucb, Vol. TI, p. 427 ; Denny, p. 87, PI. 1 1, fifj. 4 ; Giebel, 
p. 76, PI. X, fig. 4 ; Piaget, p. 27, PI. I. fig. 7. 

A specimen of this well-marked species from the barn owl {Strix 
pratincola) in the collection of Prof. Lawrence Bruner. There is no 
difference of note between this and the European form as described, 
though it is perhaps a little more slender and elongate than the figures 
would indicate. Even this is possibly due to extension of abdomen from 
pressure of cover glass in mounting. 

Docophonis melanocephalus Burui. 

In Burnett collection. Great Cayenne tern, llecorded by Kellogg, 
New Mallophaga, p. 99, on royal tern [Steriia maxima)^ Monterey, Oal. 

Docophonis buteonis Pack. 

Packard, Am. Naturalist. Vol. IV, p. 93, PI. I, flg. 3. 

Packard's description of this species seems not to have been accessi- 
ble to Piaget, or he was unable to verify it, as he passes it witK a mere 
mention. (Les Pedic, p. 22.) 

1 have specimens from Buteo lineatusy the hawk from which Packard 
described the species, sent me by Dr. C. M. Weed, of Hanover, N. H., 
which agree entirely with Packard's description, and they appear to me 
to be sufficiently distinct from other species to be retained. Packard's 
description is as follows : 

The species of Docophonis figured on PI. I, fig 3, appears to be undescribed, and 
may be called J), buteonis. It lives beneath the feathers of the red-shouldered 
hawk. It is honey yellow, and the abdomen i.s whitish with triangular chitinous 
plates on each segment, the two on the segment next to the last forming a continuous 
band. The head is longer than broad, with the trabecula', (or movable horny process 
just in front of the antenuje) as long as the two basal joints of the antenuie, and 
extending to the middle of the second joint. The basal joint of the antenna) is rather 
thick, and the second joint is as long as the two terminal ones. 

Both <lescription and figure are wanting in reference to characters 
which would most certainly distinguish the species, and I may add that 
the species is sei)arated from platystomus by the deeper incision of 
the clypeus, arid the more circular outline of the clear lateral dilation. 
The genital patches are approximate and the proximal margins of the 
patches denticulated ; the outer portion of the patches faint. 

A specimen in the Burnett collection from Tyrannus atra is referred 
here. 

Docophonis halieti n. sp. 

Head a little wider than long, clypeus tapering but with dilated apical portion 
emarginate in front. The transparent dilation butlittleinadvanceof antennal bands, 
but curving outward so as to show as a clear part at sides; emargination shallow and 
reaching inner portion. TrabecuLc simple, bluntly pointed, antennjc slender, eye 
prominent, clypeus and temporal borders with few short hairs, abdomen ovate in 
female, round in male, sparsely hairy above and below, thickest on disk above; all 
hairs rather short. Genital hooks, male sharply curved, between them several 
prominent teeth. Genital spot male, large, distinct, the anterior lateral oval portion 
wride apart connected to central portion by inflated band ; central portion broad, 
widening at middle incised by lateral border behind, the wider part with two 
hair insertions on posterior half, extending to tip of last segment. Genital spot 
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female, curved, the inner convex margin approximate, the onter concave portion 
inclosing near the front an oval spot. Approaches intermedius Piaget, which is 
described from Haliceius vooifer. It differs from that species in having the clypeus 
moreemarginate for the transparent portion, the dense portion narrower at tip. The 
genital hooks are decidedly hooked, the genital patch of male heavier and the 
posterior portion broader. The genital spots of female approach closely to pattern 
of platystonius. 

From bald eagle (Halicetus leucocephalus) collected by Dr. C. M. 
Weed, in Florida. 

Docophoms bubonis u. sp. 

General appearance of D. ceblebraohySy from which it differs distinctly in form of 
head and genital hooks, and in eyes being very obscure. Head oval, narrowing 
from eyes to occiput, broadest at base of trabecuhe, contracting sharply to front; 
eyes very obscure or wanting, scarcely any convexity indicating their position, and 
no trace of pigment beneath. Occiput slightly curved, temporal lobes narrow, long, 
contracted posteriorly ; median space between occipital bands narrow behind ; anten- 
nae situated slightly in front of middle. Trabecule small and rigid, as in ceble- 
hrachya. A very short hair at each side of transparent portion of front, a lounger 
hair at middle of external clypeus band, and two hairs on margin of temporal lobe. 
Prothorax short, metathorax broader than basal segment of abdomen. Abdomen 
widest behind middle at fourth and fifth segment. Light yellow bands, extending 
more than tialf way to middle disk, hairy, seventh segment with dorsal margin. 
Male genital hooks prominent, long, heavy, sharply curved at top. . 

Two specimens, male and female, in Cassino collection, from Buho 
virginianus, Pennsylvania. This is a well-marked species, although 
showing decided affinities to cehlehrachys. The form of head in narrow- 
ness and length behind the antennie will distinguish it from almost any 
described species, the reduction of the eyes is very marked, and the 
form of the genital hooks give it well-established characters. Tn form 
of head and rigidity of trabecuhe it approaches Nirmus, but the charac- 
ter of the clypeus and the general form of 
body, as well as its evident relationship to 
ceblebrachys^ would prevent its reference to 
that genus. 

Docophoms syrini Packard — cited in Piaget, p. 
31— Gurlt. 

I have not met with this description, nor 
with any form which would seem to repre- 
sent it. 

Docophoms quiscali n. sp. 

Clypeus broad, lateral angles rounded, with front 
slightly incurved, in some cases almost truncate, 
nearly as broad at tip as at base of trabecula', 
transparent for about one-fourth distance from tip 
to trabecula*. Trabecuhe large, curved, and with 
rather acute tip; margin of clypeus and head with 
scattering hairs; metathorax with a complete band 
posteriorly set with hairs ; abdominal segments with 
bands extending about one-third across the posterior border of these bands, with 
clear spots from which arise long, rather slender hairs. The eighth segment with the 
brown band extended entirely across. Beneath a large brown patch occupying the 




Fig. 141.— Docophorwi quiscali — en- 
larged (uriginal). 
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■iztb, eeveuth, and touching the eighth segmeDt, regalaily roaDded !□ front, roughly 
'BxciBed beliind; broifii apots located near the margin on each segmeDt back to the 
eighth; those od the sixth segment form the outer portion of the genital patch. 
Length, 2 mm. 

Oeneral appearance of communis, of which it might be conBidered a 
variety, but it is quite distiiict and coDStaiit in form of clypeus and 
genital patch, and Bcenis to occur only on Quiscalus, its iiearest ally being 
4 species occnrriug on Agelaiug pkceniceus. 

From crow blackbird, collected at Ames, Iowa. 

This is a very common species on this Lost, and I have noted it in 
various collections. 

Dooophoroa agelaii a. ap. 

Similar to guiscali, bat slightly narrower. The clypena trnocate or slightly 
rounded, the sides sloping; trabecnlic curved on froul margin, straight behind; the 
apex somewhat acuminate ; bands on the abdomen broad, much incised at insertions 
tf the hairs ; band on the eighth segment contracting in the middle, almost broken. 
Eteneath, the genital patch large, strongly curved in fVont, deeply and irregularly 
incised behind; lateral epnta small, rather el ou gated, oblique. Quite close to guiieali, 
and both might be considered varieties of oommunu, but seem well establiahed. 
Dooophonis sialii ii. sp. 

Clypeus tapering, lateral angles ronnded, front convex, or very slightly incurred 
at extreme apex; no transparent portion in front of the chitinoos liars; trabecols 
strongly curved in front, slightly curved behind, acuminate at tip. 

On Sialia siatis, Merriam Coll. Belongs to communis group, but 
separated by head characters. 
Docopboma corvi n. sp. 
Whitish, with blaKk and fuscous bands and stripes. 

Length of body, 2.5 inm. ; head, 0.75 mm. ; abdomen, 1,17 mm. Width of head, 
O.TO mm. ; abdomen, 0.98 mm. 

Head scarcely longerthan wide, truncate in front; clypena broad ; clypeal signatnre 
« and elongate posteriorly ; posterior jiart black ; anterior portion with a 
broad fuscous margin; antennal bands deep fnscous; 
trabecuhc strong, convex in front, slightly concave 
behind, blackish band at base extending along posterior 
border; antenn^F rather slender, baaalj o in t largest, irith 
a black band extending nearly around, deepest in front; 
second Joint slender, long, mostly black, with a deep 
incision of the black portion towai'd the tip, joints 3, 
4, and 5 nearly equal, black, distal Joint scarcely as 
dark as the others; eyes prominent; temporal lobes 
clear, with black border, in which are three clear 
spaces, from which liairs arise; occipital bands very 
black ; occiput slightly sinuous. Frothorax narrow, 
with broad, black margin ; metathorax nearly twice as 
wide as protborax, lateral angles ronnded, deeply mar- 
gined, with black extending medially and nearly unit- 
ing; each side set with about eight hairs arising from 
ronnd, clear postules. Legs banded and striped with 
black; abdomen oval, witli broad fuscous marginal 
bands extending well upon the disk ; the posterior 
margin set with hairs which arise from circular pustules near the margin and 
from notches in the band on the disk; large, clear, circnlar spots marking posi- 
tion of spiracles; eighth segment with a broad band extending clear aoroas ; ninth 
1 triangular patches approximate anteriorly; lateral angles with 
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two or three long, slender hairs; gula with a fuscous patch produced in front; 
sternum with a small fuscous patch pointed anteriorly ; genital bands rounded in 
front, with two circular, clear spots behind the front border extending to near the 
margin on the sixth segment, posteriorly produced; a rather narrow, rough-edged 
process on the seventh segment ; a series of submarginal spots on segments 3 to 9, 
those on the eighth and ninth merging into a single triradiate spot. 

Common on Corvus americanuSj Ames, Iowa. This is probably Pack- 
ard's Ltpeurus corvi^ which was evidently described from an immature 
specimen. 

Docophoms minuto-trabeculatus n. sp. 

Head pointed, strongly tapering before antenna) ; clypeus narrow, slightly convex 
ill front; anterior portion transparent; clypeal mark rounded behind, no hairs; 
trabeculie very small, giving appearance of a Nirmns to side of head ; eye not promi- 
nent; antennae short, rather strong, joints equal, two hairs on margin; temporal 
lobes full; occipital bands not conspicuous; all bands on head joint, occiput 
straight; prothorax about half the width of head, colored at sides, central h tripe 
light; metathorax curved behind, colored at sides, central stripes continuous, 
with prothorax clear; colored portion incised for insertions of hairs of posterior 
border; lateral bands of abdomen very short, except on first segment, >vhere they 
extend inward as far as colored portion of thorax, bands less prominent on pos- 
terior segments; eighth without coloration; two faint spots on terminal; ninth 
segment, abdomen, oval, nearly round ; a row of four hairs each on segments 3, 4, 5, 
and 6, marginal hairs on each segment back of fifth ; legs colored yellow ; tibiae larger 
than femora; color light yellow for colored portions, mostly whitish, possibly not 
fully mature, but has appearance of adult. 

On Fulica americana. 

Differs in form of clypeus and abdomen from any species known to 
me as occurring on related birds. Collected from a stuffed bird in the 
museum of the Iowa Agricultural College. In the minuteness of the 
trabeculae this species might be taken for a Nirmus, but in the form of 
the head and abdomen, and in general ai^pearance it is decidedly a 
Docophorus. 

Docophoms fusco-ventralis n. sp. 

Quito uniformly chestnut brown, rather slender. 

Length, 1.26 mm. ; head, 0.47 mm. ; abdomen, 0.61 mm. Width of head, 0.40 mm. ; 
abdomen, 0.47 mm. 

Head longer than wide; clypeus, broad, truncate, thin in front, and with a ventral 
notch at tip; clypeal signature strong, a long, strong, dark-brown spine passing 
backward to a point midway between antennie; sides of clypeus a little concave; 
trabecula3 strong, forward margin curved (shape of communiH) ; antennjv slender, 
light brown; temporal lobes rounded; occipital bands running outward to bases of 
autenme; occiput nearly straight; prothorax small, sides straight, widening a little 
behind, posterior border slightly convex; metathorax broader, widening rapidly, 
distinctly angled behind, hind border with a row of hairs ; abdomen above brown, 
lateral bands reaching nearly to center, leaving a narrow, whitish, membranous stripe 
from base to eighth segment; eighth segment entirely corueus and brown, margin 
with blackish line, a row of strong, golden hairs on posterior border of each seg- 
ment to eighth; beneath uniformly dark brown, obliterating genital bands; legs 
small, quite uniform with body in color. 

On wood pewee (Contopus viremf) (jornell University collection: also 
in the Burnett collection. 
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Approaches communis type in aome respects, but differs, I think, 
from any variety uf communis in approximation of bands on abdomen 
aud UDiform brown color of ventral anr- 
fece of abdomen and size of legs. 
DocopboruB cocoygi n. sp. 

Heiul large, iu male nearly as large aa abdo- 
meD, bright ftTrugiiioiiB; abdomen whitieh, ex- 
cept in center and corneous portions, which are 
dark, almost blackieh,. and give abdornan a 
t^^~'^^:S-^^''=7L~.^Jyy bliiinh-black cast. 

^~~^ a^ (^ ^^^^ Length, 2.5 mm. 

Head large, triangular; clypens broad, emar- 
ginate iu front between prodaced chitinous rods 
and with transparent expansion laterally, bear- 
ing throe long liairs each side, a depresaed exca- 
vation above, but with signature incoDSpicuous; 
tiabecal^ rather siuall, bluntly curved toward 
apex in front, point acutely angled; anteunffi 
slender; eyes not conapioaODs; temporal lobea 
regularly rouuded ; hind border of bead nearly 
straight, very slightly concave ; prothorax quad- 
rate, slightly widening beliind ; metathorax wid- 
il behind; postericir border regularly curved. 
A transverse band behind the middle faint in 
front, distinct behind, and with its hind border 
incised by circular spots, from which originate 
a series of hairs. 
Abdomen short, broad, scarcely wider than head, niostlyovcred with dark fasciie, 
but tlie ineuibranouH portions whitish. Female be- 
neath, with brown fasciie or circular spots farming a 
aeries around border, a pair on sixth segment extend- 
ing i'lirtliext into disk, and on eighth segment nearly 
meeting on median line with denticulated border. 
Male with a broad median ventral stripe running frcim 
disk to margin of terminal segment, and with broad 
lateral fuscia on the diHcal segments. 

On yellow-billed cuckoo, LiucolD, Nebr., col- 
lected by Lawrence Bruner. Differs from J). 
Uiti/rons in having narrowed ciypeus and in 
markings of veutral surface of abdomen. 
DciGoptaoms speotyti n. sp. 

Head longer than broad, or in female almost as wide 
as long, tapering witli a little concavity to front, mar- 
gin of cljpous in front truncate or slightly convex of 
medium width ; aiguature long, acute, but not deeply 
colored ; trabecul.-e short, acutely pointed, very slightly 
swollen at base; antenniu slender, joints 1 and 2 equal, 
e.ich nearly twice as long as 3, i, or 5, the latter equal 
in length; temporal lolies narrow. 

Body rather slender ; prothorax qnailrate; nieso-meta- 
thorux wider than banal segment of aiidonien. Abdomen narrow in male, almost 
parallel; in female widening to fifth segment, clothed with long hairs and with 
dorsal fascia, rather short in female. longer in ijiale; color, light brown. 

Lenjrth, mole, 1.70 mm. ; female, 2 mm. 




enlarged (originatj. 
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On burrowing owl {Speotyto cunicularia hypogcca) ; from Prof. Lawrence 
Bruner, Lincoln, Nebr., I male, 1 female, and from C. F. Baker, Fort 
Collins, Colo., 2 males, 2 females. 

Docophorus calvus Kellogg. 

New Mallophaga, p. 79, PI. Ill, fig. 1. 

On Uria troile calif ornicaj Monterey, Cal. (Kellogg). 
Docophorus fuliginosus Kellogg. 

New Mailophaga, p. 80, PL HI, fig. 2. 

On Charadrius squaiarola^ Lawrence, Kans. (Kellogg). 

V 

Docophorus graviceps Kellogg. 

New Mailophaga, p. 82, PI. Ill, fig. 3. 

On Fulica americana, Monterey, Cal. (Kellogg). 

Docophorus acutipectus Kellogg. 

New Mailophaga, p. 84, PI. Ill, fig 4. 

On Gerorhinca monocerata, Monterey, Cal. ( Kellogg). 

Docophorus quadraticeps Kellogg. 
New Mailophaga, p. 85, PL III, fig. 5. 

On Fulica amcricana^ Monterey, Cal. ( Kellogg). 

Docophorus montereyi Kellogg. 
New Mailophaga. p. 87. PI. Ill, fig. 6. 

On Synthliborhamphus antiquus, Brachyrhamphiis marmoratus, and 
Ptychorhamphtis alcutums, Monterey, Cal. (Kellogg). 

Docophorus occidentalis Kellogg. 

New Mailophaga, p. 89, PI. HI, fig. 7. 

On fulmars, Fulmarus, Monterey, Cal. (Kellogg). 

Docophorus kansensis Kellogg. 
New Mallophao^a, p. 91, PL III, fig. 8. 

On eared grebe, Colymbus nigricollis californicus^ Lawrence, Kans. 
(Kellogg). 

Docophorus atricolor Kellogg. 

New Mailophaga, p. 93, PL III, fig. 9. 

On murrelets, Monterey, Cal. (Kellogg). 

Docophorus insolitus Kellogg. 

New Mailophaga, p. 94, PL IV. fig. 5. 

- On Aleatian murrelet, Ftychoramphus aleuticus^ Monterey, Cal 
(Kellogg). 

Nirmus discocephalus N. 
On Halicetus leucocephalus (Burnett collection). 

Nirmus euzonius Nitzsch. 

On Gypdetus harhatus (Burnett collection). 

Nirmus fiiscus Nitzsch. 

mrmiu/tucus Nitzsch MSS., Denny, p. 118, PL IX, fig. 8 ; Giebel. p. 123, PL VIII. fig. 2. 

From Buteo swainsoni, Ames, Iowa, Aceipiter velox (Merriam). 

Nirmus brachythoraz Giebel. 

Giebel, p. 134 ; Piaget, p. 150. PI. Xn, fig. 8. 

From Ampclis cedrorum^ Ames, Iowa. 

Nirmus submarglnellus N. 

Nitzsch, Zeitschr. fiir g. Natnrwisaensch., 1886, VoL XXTIH, p. 368 ; GiebeL P- 148 ; Piaget, p. 1&5. 
Nirmus menuret-lyroB, Coinde, Balletin de Moscoa, VoL IV, p. 424. 

From lyre-bird, Menura superha^ (Museum specimen t) Mich. (C, B. Cook 
collection). 
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NirmuB fenestratus N. 

On Goccyzus erythrophthalmus (Burnett collection). 

Nirmus cyclothoraz Nitzsch. 

Bnrmeister, Handbuch, Vol. U, p. 429. fig. 10 ; Denny, p. 150, PI. XI, fig. 6 ; Giebel, p. 137, PL VI, 
fig. 9; Piaget, p. 162. 

From English sparrow, Passer damesticus (Laurent collection), and 
Acanthis linaria (t) (C. B. Cook collection). 

Nimiiis candidus Nitzsch. 

On Melanerpes carolinus (Burnett collection). 

Nirmus omatissiinus Giebel. 
Giebel, p. 144; Piaget, p. 163. 

From Agelaius phceniceus (Cassino collection). 

This handsome species can quite certainly be referred to Giebel's 
species, though his description is not very full. 

Nirmus ornatissimus, var. xanthocephali, n. var. 

In the male the ventral median patch is extended to the tip from the sixth seg- 
ment, there being clear lateral spaces on segment 6, and a large, clear median space 
on segments 7 and 8, and lines of dusky running from this patch to margin of seg- 
ments posteriorly on 6 and 7 and a small spot on 8 at sides. 

On yellow-headed blackbird (Xanthocephalus xanthocephalus)^ col- 
lected at Fairfax, Iowa (H. O. collection). 

Nirmus pileus, N. 

Nitzsch., Grermar's Mag., Vol. m, p. 291 ; Zeitschr. fur g. Naturwissensch., 1866, Vol. XXVITE, 
p. 373 ; Giebel, p. 162 ; Piaget. p. 182, PL XV, fig. 6. 

From stuffed specimens of avocet, in museum of Iowa Agricultural 
College. A well-marked species, our specimen agreeing perfectly with 
description in European works. 

Nirmus citrinus Nitzsch. 

Nirmus citrinus Nitzsch, Zeitsch. fur gesammt. Naturwisscnsch., 1886, Vol. XXVIII, p. 378. 

Nirmus alcce Denny, p. 137, PI. IX, Fig. I. 

Nirm,us citrinus Giebel, p. 177; Piaget, p. 190, PI. XVI, fig. 8. 

From Aliens alle (Cassino collection), Simorhynchus pygmceus^ S, crista- 
tellusy S, piisillus, and Synthliborhamphits (Stejneger collection). 

Nirmus lineolatus Nitzsch. 

(1839) Nirmus lineolatus mtzsch. Burmeister, Handbuch, Vol. II, p. 428. (No description.) 
(1851) Nirmus omatus Grube, v. Middendorff's Sibir. Reise 477, Taf. l,flg.4 (vide Giebel). 
(1866) Nirmus lineolatus Nitzsch. Zeits. fur ges. Naturwis., VoL XXVIII, p. 376; Giebel, 177, 
Vol. IV, pp. 5, 6, 7, 8; Piaget, 199, PL XVI, fig. 3. 

From herring gull, in collection of S. E. Cassino; Baker colle<5tion, 
Elkhart, Ind. ; also recorded by Kellogg, New Mallophaga. So far as 
I can discover, there is no description of this species prior to that of 
Grube's in 1851, the name alone appearing in Burmeister. 

Nirmus signatus Piaget. 

Les PMic, p. 186, PI. XV, fig. 8. 

From avocet, collected from stuffed bird in museum of Iowa Agri- 
cultural College. 

This species has so much the aspect of a Lipeurus that I fail to see 
on what basis Piaget places it in Nirmus. It is readily characterized 
by the prolonged point to clypeal signature. 
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Nirxnus gracilis N. 

Nirmug gracilis Nitzsch. 

Nirmus elongatus Denny, p. 140, PI, VII, fig. 4. 

Nirrnug gracilis Piaget, p. 157, PL XIII, fig. 10. 

Small, light brown. 

The head and body both lanceolate in shape. Head abruptly lanceolate, the tip 
narrow and forcipated ; clypeal suture fairly distinct, ;i transparent anterior border 
projecting slightly in front of the forceps like side pieces and involute, furrowed 
beneath, and a narrow slit passing backward from this furrow to the mandibles; 
trabecular inconspicuous; antenuiu short, first joint but little larger than the others; 
temporal lobes curved on the lateral margin ; posterior augles abruptly rounded with 
a single hair; occipital very slightly concave; prothorax constricted behind ; meta- 
thorax much wider behind than the base of abdomen, with a fringe of long hairs; 
abdominal segments about equal in length, light brown, with a central lighter stripe 
and sutural margins and a lighter submarginal space, giving a series of four quad- 
rate round margins to each segment; posterior margins of the segments without 
hairs except a single one at the lateral angles of segments 2 to 5, two on segments 
6 to 7, and several scattering hairs on terminal segment. 

Described from one specimen taken from the purple martin [Progne 
suMh)^ Ames, Iowa, in company with numerous specimens of Meuopon 
and Docophorus. 

The lanceolate form of the head and the body and narrow forcipated 
tip of the clypeus are the most distinctive characters of the species. 

While evidently to be referred to the above species, the description 
will indicate the details of character in our form. 

Nirmus fiirvus Nitzsch. 
Nirinus furvus Nitzsch. 
Nirmus obscuris Denny, p. 147, PI. X, f. 6. 
Nirmus furvus Giebel, p. 163, PI. V, f. 2, 3. 
Nirmus obscurus Giebel, p. 16. 
Nirmus furvus Piaget, Les P^dic, p. 169, PI. XIV, f. 3. 

Brown, with a distinct dark border. Head elongate; clypeus tapering, with a dis- 
tinct suture, circular in front and with a wide clear margin, a short hair on each 
side; antennal band heavy, internal band narrower, approaching the antennal band 
in front of trabecula3, a median light line reaching the mandibles from the clypeal 
suture; trabecnlas sharp, conic, transparent; antennie with second joint as long as 
the third and fourth; temporal lobes slightly widening behind, posterior angles 
regularly curved; occiput slightly incurved ; prothorax margined with dark brown, 
widening behind; metathorax twice as long as prothorax, broadly margined with 
brown, widening to behind the middle, where there appears to be a pretty distinct 
suture, as if the mesothorax and metathorax were not fused, with two prominent 
hairs on each lateral angle; legs brown; femoi^a thick, paler on under side; abdo- 
men with a broad, dark-brown or blackish margin, light brown in the disk, with a 
light line on each segment from 2 to 6; the posterior end of this line merging into a 
dark circular spot open in front; segments 1 and 2 with two hairs each arising from 
clear dots each side of the central dark spot; segments 3, 4, 5, and 6 with hairs 
arising from light dots on posterior margin, two bordering the black central spot, 
the others midway from these spots to the margin; seventh segment with hairs near 
the posterior angle; eighth with two lateral hairs each side; segments 2 to 7 with 
short hairs on the outer angle. 

Described from one female specimen, taken from Fhalaro^tis tricolor^ 
in the museum of the Iowa Agricultural College. 
4653— No. 5 15 
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The species is si)ecially marked by the presence of the central line 
on the abdominal segments 2 to 6, which, merging into the dark spots, 
resemble a series of locks. The general agreement with descriptions 
of furvus is very close and it is referred to this species. 

Nirmus rotiindatus n. sp. 

Very broad and couspicuously marked with black and dark brown ; type of lati- 
fasciati. Head cordate, regularly curved in front, very slightly conic, the tip 
barely truncate, the antennae and internal bandvS broad and prominent and inclosing 
a broad lateral clear space; also a broad, clear furrow from tip to mandibles, 
broadening in front of mandibles to form a wide, dear arc ; trabecuLe inconspicu- 
ous, antennie short, first two joints thicker than others, all but first annulate with 
black, last three nearly equal; occiput slightly incurved, a long hair at posterior 
angle of temporal lobe ; prothorax widening behind, dusky at sides ; metathorax 
widening much behind, a blackish band running across a little behind the center of 
posterior margin, obtusely angled, set with bristles; legs large, femora at base 
above and tibiai on dorsal side heavily marked with black and dark brown; 
abdomen ovate, very wide, widest slightly in front of middle, with broad transverse 
bands above and below, those above broken on disk except on eighth segment; 
large, clear spaces surrounding spiracles; genital band arched on eighth segment 
and with slender, dusky stripes running forward and slightly outward on seventh 
segment; ninth segment with short band or double spot. 

This species is of the general type of varius, but much broader. In 
this respect it is similar to latifaseiatus Piaget, described from Xulla 
mantolay but the clear spaces of the anterior part of the head are 
broader, the abdomen wider, the lateral bands extending farther 
toward the center, and circles around the spiracles larger, the head 
much more decidedly rounded in front, the clear si)aces of clypeus and 
margin larger, and other characters indicating it to be a well-established 
form. 

Described from one specimen collected from crow (Corvus amep'leanvs)^ 
at Ames, Iowa. 

Nirmus picturatus n. sp. 

Head elongate cordate, one hair visible each side, margined with black, apex clear, 
margin widening to base of antenu«i, and from this point directed inward one-third 
width of head and then back to side of bead ; temporal lobes narrowly margined, 
occipital bauds not blackened, occiput not margined; antennaB with joints sub- 
equal, annulate; prothorax or humeri in front and margin behind black; meta- 
thorax with broad, black band widened at sides to form submargin ; legs strong, 
femora at base and tip and tibia? at tip broadly annulate with black or dark brown; 
abdomen with l)road, black margin on segments 1 to 7, broad ventral median bands 
on segments 1 to 5, faint on 1 and 2, not separated by median clear space, but with a 
transverse light band a little behind the middle of each dusky band; on segments 
6 and 7 a continuous black patch, narrowing to posterior part of seventh, and contin- 
ued as a narrow stripe to join the arc on the eighth segment in female and extended 
to tip of body in male ; a few scattering hairs at the tip of the body, with some light 
portions laterally on seventh segment ; seventh and eighth segments with dusky arc 
open in front, and eighth with a medial dusky spot and a marginal faint dusky spot; 
ninth unmarked, but indented at tip. The dorsal and ventral spots are not easily 
distinguished on account of thinness and transparency of body. 

TakciJ from SUirnella magna, Ames, Iowa. Very closely related to 
ornattssimusj but differs distinctly from species on Agelaius and 
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Xanthocephalus iu being a little larger, the clypeus more rounded inter- 
nally, and in the absence of occipital bands, and in the median bands 
of abdomen not sharply defined. 

Nirmus pallidus u. sp. 

Almost white throughout. Head bluntly couic in front of antenna*, us long as 
wide; clypeus concave, a rather deep ventral furrow runninvj from tip to mandibles; 
mandibles chestnut, a single hair at posterior angle of temporal lobes, widening 
behind; occii)ut convex, slightly emarginate in center; anteunje with basal joint 
larger than others, but short ; second joint longest, fifth joint almost as long as second, 
third and fourth e<iual ; prothorax rather narrow ; metathorax broadened with lateral 
angles but little behind center and bearing several stiff hairs; posterior border sub- 
angulate, a few hairs toward the outer margin ; legs uncolored, claws tinged with 
brown ; abdomen elliptic, uiieolored, sparsely hairy at sides posteriorly. 

Taken from rose-breasted grosbeak {Habia ludoviciana), Ames, Iowa. 
All specimens, four in number, show the pallid character of immature 
individuals, but as the largest shows no more coloring than smallest, 
and all appear to have chitinous framework thoroughly developed, it 
seems proper to consider them fairly mature, at least. I can not con- 
nect them with any described species, and believe the above diagnosis 
will serve to distinguish them even if additional material should bring 
to light more mature specimens. 

Nirmus secondarius n. sp. 

Type circumfasciati. Head longer than wide, rounded in front and slightly conic; 
antennal band strong, thickened at margin; trabecular conic; antenna' rather long, 
first joint strong, second joint slender as long as third and fourtii together; eyes 
prominent; temporal lobes narrowing behind, two hairs, one at middle of lateral 
margin the other at posterior angle; occiput slightly sinuous; thorax narrow; pro- 
thorax slightly widened behind, a strong bristle at posterior margin; metathorax 
contracted for one-third its length, widening behind; posterior margin regularly 
curved with stiff hairs set in pairs; legs strong, anterior femora with a prominent 
callosity at tip above; abdomen widest behind the middle, marginal bands strong, 
projecting deeply into preceding segment, and recurved in segments 1 to 5 and very 
slightly in segment 6; genitJil spot running from sixth segment to the tij) and 
widening posteriorly. Color uniformly light brown, more prominent on margin of 
head; thorax and abdomen separated by clear lines on the sutures and by a median 
light line longitudinally in the front portion of tlie disk. 

On Corvus amerieanusy Ames, Iowa. 

Nirmus prpheus n. sp. 

Head large, rounded in front, with continuous marginal band; antenna; slightly 
darker toward apex, eyes distinct; temporal lobes with blackish margin shading 
gradually toward the disk, with two hairs; occiput slightly concave; prothorax 
short, transverse; metathorax more than twice as long as prothorax, enlarging 
posteriorly; a hair at lateral angles; legs fuscous, somewhat more dusky on the 
dorsal border of femur and tibia;; tip of femora subannulate; abdomen enlarging 
posteriorly, margin without deeper bands, median bands broad separated by wide, 
clear space on the sutures, those on the sixth, seventh, and eighth segments merging 
into a median stripe. 

Length, 1.60 mm. ; head, 0.5 mm. ; abdomen, 0.9 mm. Width, head, 0.87 nmi. ; 
abdomen, 0.5 mm. 

Described from two male specimens, both of which appear to be 
scarcely mature. 
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Oil Galeoscoptefi carolinensis. Buruett collection. 

Approaches the Xirmus annulatus, occurring on Ceophloeuit pileatus^ 
but lacks the annulations of the antennae The black margin to the 
abdomen and the median bands are differently arranged. 

Nirmus tyr annus ii. sp. 

Yellowish browu, with darker margin to metathnrax and abdomen. 

Head conic, tapering sharply in front, l)ut with rather broad truncate clypeus; 
antenme inserted midway, second joint about as long as third, fourth, and fifth 
together; eyes ])roniinent; occiput emarginate; thorax short; metathorax bat 
littler longer than prothorax; legs long, middle and posterior coxjb elongate; 
abdomen narrow, enlarging posteriorly, (juite uniformly yellowish brown, with 
four hairs arising from minute, <lear Ki>ot8 near the posterior margin of segments 3, 
4, 5, 6, and 7. Also on the same segments are hairs arising just within the marginal 
band and one or two hairs at the lateral angles; spiracles located in clear spots just 
within the marginal band; eighth segment a transverse band, including two clear 
spots from which hairs arise; ninth segment very small. 

Length, 2.6 mm. to 2.8 mm. ; head, 0.7 mm. ; abdomen, 1.68 mm. Width, head, 
0.54 mm. ; abdomen, 0.63 mm. 

Described from two specimens (on Tyr annus) from the Burnett col- 
lection, both females. 

Nirmus cordatus u. sp. (PI II, fig. a). 

Head cordate; abdomen ovate, tapering pretty sharply caudally. Color fulvous. 
Head regularly rounded in front; clypeal signature faint; antenna; inserted in front 
of the middle, rather thick; eyes large, prominent; occiput emarginate, with black- 
ish border; temporal lobes with two hairs; prothorax short, a short hair on the 
angle; metathorax obtusely angled on the abdomen, two hairs at the lateral angle; 
legs strong, bright fulvous without bands; abdomen ovate, with transverse brown 
bands separated by clear spaces at the sutures, most distinct on the disk, a few short 
hairs at the angles of the posterior segments. 

Length, 2.44 mm.; head, 0.66mm.; abdomen, 1.41 mm. Width, head, 0.73mm.; 
abdomen, 0.94 nun. 

On Limosa luvmciHtica^ linrnett collection. 

Described from a single female specimen and an immature individual. 
The species, however, seems to be a well-marked one, and it seems 
proper to give it a description. 

Nirmus marginatus n. sp. (PI. II, lig. h). 

Head and body with a blackish margin, gula with an inverted shield-shaped 
fuscous spot. 

Hccwd longer than wide; clypeus broad, rounded with a wide continuous band; 
antennfc with rather deep insertions ; second jomt about twice as long as the others, 
joints 3 to 5 with dusky annulations; occiput transverse, straight; prothorax 
short, rather dee])ly inserted in the head; metathorax twice the length of pro- 
thorax; posterior margin straight; lateral margin with blackish spots anteriorly and 
a larger fuscous patch posteriorly, with a jiroJongation inward to near the center; 
femora with a black isli dorsal spot extending into a partial annula; libisB with 
apical external spot and an internal black stripe; abdominal segments 1 to 7 with 
a black border and more or less distinct median transverse fuscous bands; eighth 
segment with a narrow fuscous band produced in front and with two clear pustules 
from which arise long slender hairs. 

Length, 2 nun. ; head, 0.:>6 mm. Width, head, 0.40 mm. ; abdomen, 0.48 mm. 

On Ceop/ilwus pileatuSj Burnett collection. 
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Nirmus abruptus ii. sp. {V\. II, tig. c.) 

Head parabaloid, almoist coiiicjil in frout, with a distiuct vcutral furrow in front 
of mandibles, outer margin deeply iufuscated, becoming darker to tbe base of the 
antennte; antennal pits surrounded by a broad, dark border, curved in front, 
straight behind, merging into a somewhat acute angle inwardly; antenna) obscurely 
annulate with fuscous, deepest on fourth and fifth joints, fifth joint nearly as long 
as third and fourth together; temjioral lobes margined with a narrow black stripe, 
a single hair at the outer angle; occiput straight; prothorax small; metathorax 
about as broad as head, with deep stripes set into margin and mer ':ing into a trans- 
verse stripe; posterior margin set with a row of stiff hairs: legs robust; femur and 
tibiic annulate at distal ends with fuscous and showing dorsally and ventrally deeper 
blackish spots; abdomen, with segments 1 to 7 with rather broad blackish margin 
within which the disk is light, clear, slightly yellowish and with a central row of 
transverse bands on ventral surface, those of the sixth and seventh segments merged 
together and connecting with the transverse stripe on the eighth segment, the lateral 
portions of which are curved forward; terminal segment slightly notched, a single 
series of hairs on the posterior margin of segments 5 to 8 and single hairs at the lateral 
angles on segments 3 to 7. 

Length, 1.69mm.; head 0.39 mm.; abdomen, 1.08 mm. Width, head 0.35 mm.; 
abdomen, 0.51 mm. 

On Colinus virginianus, Burnett collection. Described from one mature 
ndividual, the slide also containing an immature one, which presents 
the same characteristics except in the intensity of the dark markings. 
This species is of the general aspect of ornatismmiiH^ differing in the 
intensity of the abdominal margin and some of the head markings, and 
as it occurs on so distinct a group of birds it seems worthy of separate 
description. 

Nirmus parallelus n. sp. (PI. II, fig. d.) 

Long and slender, recalling the form of Lipeurus haculus. Head long, slightly 
conic; clypeus wide, slightly convex; antenna; dusky at tij); forehead wilih a clear 
space in front of mandibles and a subquadrate clear space between tlie internal 
bands, but the anterior portion of clypeus dusky; orbital and temporal lobes 
strongly margined with black; prothorax (juadrate, slightly narrowed in front; 
metathorax lobed at the sides; mesosternum, with central fuscous patch, cmarginate 
in front, truncate behind, connected at sides with patches extending in from border; 
abdomen elongate, sides parallel, margins black; disk, with median brown patches, 
emarginate laterally, and separated at the sutures by transverse clear band; middle 
and posterior tibia*, with a dark spot nearly encircling the tip, male similar to the 
female; terminal segment of abdomen rounded and dusky; genital hooks heavy, 
incurved. 

9 Length, 2 mm. ; head, 0.42 mm.; width, head, 0.25 mm.; abdomen, 0.37 nnn. 

^ Length, 1.74 mm.; width, abdomen, 1,74 mm. 

On ^^gialitis vocifera^ Burnett collection. (Description written in 
May, 1894.) 

This species is remarkably like the Lipeuri in api)earance in the 
slender body and parallel-sided abdomen and the character of the legs, 
but there is no trace of a process upon the third joint of the antenna' 
or of the notch in terminal segment of male. 

Kellogg's description of Kirmus boephilus from a female specimen 
from same host agrees quite closely in most respects, but differs in pro- 
portions of head. The types for my description bein^ uow iwt^ift. ^^'^^j^xv 
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Society of Natural History, a detailed comparisou is impossible. Com- 
parisons of a greater series of specimens will very likely i)rove their 
identity, in which case Kellogg's name will have priority. Kellogg's 
suggestion that this represents Pa<tkard's lApeuruH gracilis seem^ 
quite well founded. 

Nirmus praestans Kellogg. 

N(!W Mallophagsi, p. 99, PI. V, tigs. 1 and 2. 

On royal tern, Sterna maxima^ Monterey, Cal. (Kellogg). 

Nirmus hebes Kellogg. 

Xcw Mall«»i)lja.i.'a, p. 101, PI. V, fig. 3. 

On royal tern, Sterna maxi^na, Monterey, ('al. (Kellogg). 

Nirmus farallouii Kellogg. 

Xew :SIallopliaga, p. 103, PI. V, fig 4. 

On VhaJacrocorax dilophus a//>o^/77rt/w«, .Monterey, Gal. (Kellogg). 

Nirmus orarius Kellogg. 

New Mallopliaga, p. 104, PI. V, fig. 5. 

On CharadriuH dominicus^ Lawrence, Kans. (Kellogg). 

Nirmus g;ig:anticola Kellogg. 

New Mallophaga, p. 105. PI. T, fig. 6. 

On Diomedea albatruHj Monterey, Gal. (Kellogg). 

Nirmus boephilus Kellogg. 

New Mallophaga, p^ 107, PI. V, fig. 7. 

On ul^giaJHifi vocifera, Lawrence, Kans, (Kellogg). 

Oncophorus minutus Nitzsch. 

Xirmtig minutus (iiebel, p. 170, PI. V, fig. 7. 
Oncophorus m! nut us Piaget, p. 215, PI. XVIII, fig. 2. 

On FuUea americana Ames, Iowa. 

Groniocotes rectangulatus Nitzsch . 

Goniocotes recta nffula tug 'Sitzach, Genuar's Mag., Vol. Ill, p. 294; Giebel, Epiz., p. 185. 

I have not seen specimens of this s])ecies, but mention it here since 
it is so certain to occnr here as well as in Europe. 

Goniocotes hologaster Nitzsch. 

liu;invsgalUnceT>ii Geer, Vol. VII, PI. IV. fig. 13. 

Goniocotes hologanter Nitzsch, (Jermar'sMag , Vol. Ill, p 294; Giebel, Epiz., p. 184; Gnrlt, A'ol. 

VIII, PI. IV, fig. 1; Piaget, Les P6die., p. 2:^1, PI. XIX, fig. 6; Osliorn. Kull. 7, Piv. Ent., 

Dept. Agr., p. 32. 

This is not the O. hologaster of Denny and of English and American 
writers generally, and I know of no positive record for America. 

Goniocotes abdominalis Piaget. 

Goniocotes hologasfrr Di^uB\\ p. loiJ, PI. XII, fig. 4. 

Goniocotes abdominalis Piaget, !>. 23.S, IM. XX. fig. 2; OHborn, Bull 7. Div.Ent., Dept. Agr., p. 32. 

The spe(*ies is usually known as hologaster in English and American 
writings. 

Goniocotes compar Nitzsch. 

Gtrmar.s Mag., Vol. Ill, p. 294; DeDny, p. 152, PI. XIH, tig. 2; (iiirlt. Vol. VUI, p. 117, PI. 
IV, lig. 2; Giebel, p. 183, PI. XII, figs. 10 and 11, PI. XX, fig. 8; Piaget, p. 234, PI. XIX, 
fig. 10: Osboni, Bull. 7, Div. Ent., Dept. Agr., p. 33, fig. 19. 

From Columha lirin, specimens in Burnett collection. . 

Goniodes dispar Nitzsch. 

Oerwars Mag., Vol. Ill, p. 294; Vauiiy, p. 159, PI. XII, fig. 5; Giebel, Epiz., p. 193, PI. XII, figs. 
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A specimen from the quail in tlie Gassino collection is referred to this 
species. I have not been able to critically compare it with G. ortygis 
of Piaget. 

Goniodes cupido Qiebel. 

Zeitscli. f. ges. Xaturwissensch., 1866, Vol. XXVIII, p. 387; Kadow, Zeitsch, f. ges. Naturwis- 
sensch., 1870, Vol. XXXV, p. 482; Piaget, Lea P6dic., p. 250, PI. XX, fig. 3. 

From Tympannchns americantiSj C. B. Cook collection. 

Goniodes merriamanus Packard. 

Aunual Report, IT. S. Geol. and Geog. Survey, 1872, p. 731; Piaget, Lea P6dic., p. 252 (cited). 

I know of no record of this species later than the original description. 

Goniodes damicomis Nitzscb. 

Zeitsch. f. gea. Natiirwissensch., 1866, Vol. XVII, p. 119; Giebel, Epiz., p. 197; Piaget, p. 255, 
PI. XX, fig. 8; Oaborn, Bull. 7, Div. Ent., Dept. Agr., p. 35, fig. 23. 

Specimens from the pigeon in the Gassino collection. 

Goniodes sty lifer Nitzscli. 

Pediculus meleagris Schrank, p. 504 ; Goniodes stylifer Nitzach, Germar'a Mag., Vol. Ill, p. 294; 
Denny, p. 156, PI. XII, fig. 2 ; Giebel, Epiz., p. 200, PI. XIII, fig. 1 ; Gurlt. Vol. VHI, p. 421, 
PI. IV, figs. 7, 8; Piaget, p. 264, PI. XXII, fig. 1; Oaborn, Bull. 7, Div. Ent.. Dept. Agr., p. 
36, fig. 24. 

Specimens from the turkey [Meleagris gallopavo), collected by Dr. 
A. Hassall, Baltimore, Md. 

Gcnlodes ortygis Piaget. 

Lea P^dic, p. 282, PI. XXIII, fig. 6. 

On CoUmm virginianus^ (vide Piaget.) 

Goniodes falcicomis Nitzscli. 
Pulex pavonig Hedi, p. 14. 
PMiculus pavonis Linne, Vol. II, p. 1019,1765; Fri»ch, Ins., p. VIH, tab. 4; 1794 Fab., Syat. 

Ent. n. 27. p. 809- Fab., Spec. Ina. p. II, p. 381; F»b., Mant. Ins. 1,11, p. 370; Scbrank, Ina. 

Auat. ; Panzer, p. 51, fig. 19. 
Nirmug tetragonocephalug Olf era, p. 9. 

Goniodes falcieomig Nitzach, Germar'a Mag., Vol. Ill, p. 293. 
Jiicinus pavonig Kirby & Spence, Int. Ent., Vol. II, PI. V, fig. 3. 
Goniodes falcicomis Denny, p. 155, PI. XII, figa. 1 and 2 ; Giebel, Epiz., p. 198,' PI. XII, figa, 14 and 

15; pavonig Denning. Proc. Ray. Soc. Edinb., 1871, p. VII; Piaget, Les P6dic., p. 275, PI. 

XXIII, fig. 1 : Osbom, Bull. 7, Div. Ent., Dept. Agr., p. 36, fig. 25. 

Common on the pea fowl. 

Goniodes mephitidis Packard. 

Kept. TJ. S. Geol. Survey, 1872, p. 732. 

Xot seen. It seems quite unlikely that a Goniodes should occur on a 
mammal except as a straggler, and I should incline to believe that the 
species is one of the forms occurring on the gallinaceous birds, and has 
possibly migrated to the skunk from its normal host when the latter 
was devoured. 

Lipeunis heterographus Nitzscli. 

Goniocotes bumetti Packard, American ^aturaliat, Vol. TV, p. 94; Osborn, Bull. 7, Div. Ent., 
Dept. Agr., p. 34, fig. 21. 

Ill Burnett collection I find a species which agrees with Packard's 
description and figure, and which must, I think, be his hurnetfi, but it 
is not a Goniocotes, as I have specimens of both sexes, of what is evi- 
dently the same species, which prove it to be a Lipeurus. 
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Body margined distinctly with black. Head elongate, cordate; anteuna' set in 
rather deeply; eyes conspicuous; antennal cavity and temporal lobes with black 
border extending inward to mandibles, also a prominent orbital band; occiput sin- 
uous; prothorax subangular, lateral angles a little behind middle, with a single 
prominent hair; metathorax short, posterior border straight, fkteral angles with 
three hairs, margin very black ; legs rather slender ; abdomen with black margin, and 
more or less distinct median bands, which are separated in median line and most 
distinct at the anterior and posterior borders. 

On domestic fowl. Burnett collection, and Ames, Iowa. Specimens 
from Professor Bruner are from a youn^ duck, and it seems probable that 
the species may occur on different domestic fowls where opportunity 
offers for its transfer from one to another. 

Packard's figure (fig. 116, ante) is fairly good, though it lacks in detail 
for the certain recognition of the species. 

Lipeurus baculus Nitzsch. 

Pidex columbce majoris Redi, Exp. pi. 2 (•vide Denny) ; Louse -of Pigeon, Albin, Aran. pi. 43. 

Pediculiu columbce Linnseua. 

Pediculus coZttwdcB, Geoffry, Vol, II, n. 7, p. 599; Scbrank, p. 114, n. 4, Tab. V., fig. 3; Fabricius 

Syst. Ent., n. 31, Spec. II, p. 482. 
Nirmus fili/ormis ; Olfers 90. 
Lipeurus baculus, Nitzsch, Gemiar's Mag. Vol. Ill, p. 293 ; Lyonet, p. 273, PL XIII, fig. 10; Bur- 

meister, Handbuch, Vol. II, p. 434, 8 ; Denny, p. 172, PI. XIV, fig. 3 ; Gurlt, Vol. VIII, p. 424, PI. 

VIII, fig. 9 ; Giebel, Epiz., p. 215, Taf. XVI, fig. 8, st. 9, Taf. XX, fig. 3 ; Giraud, Bulletin de la 

Soc. Ent., 1859 ; Piaget. Lee P6dic., 303, PI. XXV, fig. 2 ; Osborn, Bull. 7, Div. Ent., Dept. Agr., 

p. 38. 

Very common on pigeons and evidently very general in distribution. 
Cassino collection, H. O. collection; Hassall collection, and C. B. Cook 
collection. 

Lipeurus luridus Nitzsch (?). 

Elongate, nearly parallel, general color dusky hrown. 

Head tapering in front of antennae ; clypeal suture indistinct, sides of head broadly 
margined ; a large brown spot extending forward from the occiput, pointed anteriorly ; 
antennse of male with a very large basal joint, a much-curved third joint with the 
fourth joint set upon the outside of the curve; thorax quadrate, broadly margined 
with brown; metathorax trapezoidal, with four hairs near the posterior margin; 
legslarge and strong; coxae of second and third pair enlarged; abdomen widest about 
the middle, in the male light dusky bands running from side to side, occupying full 
length of the segments at margins; segments 4, 5, 6. and 7 with long hairs at lateral 
angles, spiracles surrounded by a small, clear circle. 

I find it impossible to satisfy myself of the identity of my specimens 
from the American coot with the luridus of European authors The 
description given by Piaget and the figure (by Nitzsch) in Giebe* are 
neither of them in accord with my specimens, and while Denny's figure 
might be made to fit, his description indicates blacker margin than in 
my specimens, and moreover, he does not seem to have been certain of 
his species, assuming it to be luridus from occttrrence on the same bird. 
Therefore, while retaining the name with some doubt, I think it well 
to state the diagnostic features, and if additional material or compar- 
ison with European specimens prove it to be distinct, it will be time 
enough to give it a separate descrii)tion and name. 
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Ijurymetopus brevis Dufbiir. 

(1835) I'hUopterus brevis Diifonr, AimalcH rte la Soo. Eiit., Vol. IV, ]». 674. PI. XXXI, tig. 3. (vide 

Piaget, Lea P6(lic.). 
(1839) Lipeurus brevis {taurus of Nitzsch MSS.) Burmeister. Handbuch, Vol. 11, 433. 
TApeurtu taurus, Nitzsch, Zeitschr. f. ges. Natorwissensob., (1866), Vol. XXVIII, p. 385 (vide 

Giebel). 
(1864) Bocophoroides brevU Giglioli, Quart. Jour. Micro. Sc.. 1864, Vol. IV. p. 18, PI. I. 
Lipeurtu taurus Piaget, Les Pedic, p. 332, PI. XXXI. fig. 3. 

Eurymetopus taurut NitzHch, Taschenberg, Die Mallophagen (1882), p. 183, PI. V, figs. 8,8a. 
Lipeunut taurus Osborn, Proc. Nat. Museum, Vol. XII, p. 188. 

It seems to me necessary to restore the name of Dufour for this species, 
as his description was published four years before any by Nitzsch, and 
in the first indication of the Nitzscli description (Burmeister, Handbuch 
II, p. 433) Dufour's name is given, and it is simply stated in parenthesis 
that it is the taurvs of Nitzsch's MSS. On what ground Giebel should 
have resurrected the name taurus^ or why Piaget should follow him in 
it, I fail to see, as both were familiar with Dufour's description. 

Piaget considers the L. pederiformu of Dufour an example of taurus 
hot fully developed (in way of development). 

Lipeums bifasciatus Piaget. 

Les P6diculine8, p. 342, PI. XXVIII, fig. 1. 

From Pelecanus erythrorhynchoSy Davenport, Nebr. ; collection of Prof. 
Lawrence Bruner. 

Lipeums forficulatus N. 

Zeitschr. fiir ge». Naturwissensch. (Giebel Ed.), 1866, p. 386; Giebel, Insecta Epizoa, p. 238. 

From pelican, Ames, Iowa. Recorded by Kellogg from Pelecanus 
californicus (Monterey, Cal.), and Pelecanus erythrorhynchus (Lawrence, 
Kans.). 

Lipeurus temporalis Nitzsch. 
Recorded by Kellogg, from Merganser serrator (Monterey, Cal.). 

Lipeurus testaceus Tschb. 

Recorded by Kellogg, from Puffinus opisthomelas (Monterey, Cal.). 

Lipeurus toxoceros Nitzsch. 

Recorded by Kellogg from Phalacrocorax dilophus albociliatus (Mon- 
terey, Cal.). 

Lipeurus longicornis Piaget. 
Albin, pi. 49 ( ?) (vide Piaget). 

( ?) Lipeurui breviconiis Deuny, p. 181, Tab. XIII, fig. 8. 
Lipeurus longicornU Piaget, Les P6dic., p. 334, PI XXVII, fig. 3. 

This species occurred in great numbers upon a cormorant (Phalacro- 
corax dilophus)^ taken at Ames, Iowa. 

Lipeurus squalidus Nitzsch. 

Pedieulus anatis Fab., Syst. EDt.. p. 345. 

TApeurus squalidus ^itZHch, Geniiar's Mag., Vol. Ill, p. 292; Denny, p. 176, PI. XVI, fig. 5; Gnibe 
Vol. II, p. 486; Giebel, p. 241, PI. XVI, fig.l; Piaget, p. 344, PI. XXX, Hg. 5; Osboni, Bull- 
7, Div. Ent., Dept. Agr.,p. 39, fig. 27. 

Common to many kinds of ducks, specimens in Cassino collection from 
Merganser serrator. Stejneger Collection from Eniconetta stelleri. 
(H. O. collection, X. M. collection.) 
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Lipeunis variabilis Nitzsch. 

PediculuM caponig, LiDii6, Sj'st. Nat.. Vol. II, p. 1020, fig. 33; Faun. Saec., 1960. 

Lipeurus variabUig 'Sitzsch, Germar's Mag., Vol. Ill, p. 292; Denny, p. 164, PI. XV, tig. 6; Giebelt 

Epiz., p 219, PI. XVI. fig, 3; Gurlt, Vol. VIII, p. 422, PI. VIII. fig. 10; Piaget. Les Pedic. 

p. 304, PI. XXIX, fig. 4; Osboro, Bull. 7, Div. Ent., Dept. Agr., p. 41 fig. 29. 

A common species on domestic fowls. 

Lipeunis polytrapezius Nitzsch. 

Pediculujf weleagridia Linne, Syst. Nat., Vol. II, p 1020, fig. 31 . Faun. Suec.. 1958. 

Lipevnis polytrapezius Nitzsch, Germar's Mag., Vol. III. j) 293, Denny p 165. PI. XV, fig. 5; 
Giebel, p 218, PI XVII, figs 1 and 2; Gurlt, Vol. VIU, p 423 PI IV fig. 11; Piaget. p. 367, 
PI. XXIX, fig 6, Osborn, Bull 7, Div. Ent , Dept. Agr. p 41 fig 28. 

The common Jjipeurus of the turkey (MeleagriH galloparo), I have 
specimens 'collected from the wild turkey by Prof. H. W. Parker. 

Lipeurus jejunus Nitzsch. 

On Anser albifrons gamheli (Cook collection). 

Lipeunis leucopygus, \a.T.fa8ciatu8, 

On Botauriis sp. (Burnett collection). 

Lipeurus pustulatus. 

On ^^Halicetus leitcocephalm^^ (Burnett collection). 

Lipeurus botauri, n. sp. 

Slender, slightly marked with brownish, clypeus rugose. Head tapering; clypeus 
circular in front, with surface distinctly roughened with papilose rugosities, two 
hairs at the clypeal margin and two or three others on the margin of head in front 'of 
, antennae and two on temporal lobe; occiput slightly concave; prothorax slightly 
wider behind, tinged with brown at sides; metathorax quadrate, wider behind; 
posterior margin concave; legs large, anterior femora incrassate; abdomen with 
faint brownish markings on each segment, most conspicuous on segments 4, 5, and 6; 
angles of segments 3, 4, 5, 6, and 7 with short hairs. 

On bittern or stake driver, Botaurtis leutiginosus, 

Lipeurus puUatus Nitzsch. 

(1842) (?) Lipeurus &taphylinoid€S Denny, 'Monog., -p. 180, PI. XV, fig. 2. 

(1866) Lipeurus pullatus l^itzach, Zeitschr. f. ges. -Naturwiasenscb., Vol. XX V III, p. 387. 

(1872) Lipeurus pullatus Giebel. Epiz., p. 236. 

(1880) Lipeurus pullatus Piaget, Les P6(lic.,p.339,pl. XXVII, fig. 9. 

On Stila hassana and Sula alba, Burnett collection (Nos. 91 and 92). 
Specimens labeled from Sula alba lighter colored than those from Stila 
bassana, bnt the latter agree perfectly with Piaget's excellent figure. 
It would seem that Denny's fitaphylinoides must come here, but the 
specimens do not agiee with his description or figure. 

Lipeurus infuscatus n. sp. (PI. II, figs. e. and/.) 

Light fuscous, a transverse clear space just behind the clypeus. 
Female. — Head quite uniformly fuscous and elongate cordate, the anterior portion 
rounded, with a transverse clear space about one-third distance between the tip and 
antenna* extending to margins; antenufc rather long, second joint rather slightly 
longer than the others, all slightly fuscous; temporal lobes oval, narrowing poste- 
riorly ; occiput slightly concave; prothorax enlarging slightly behind, slightly darker 
at the margins, tlie usual b.mds not very distinctly marked ; metathorax a little longer 
ttian prothorax, widening behind ; legs unicolorous, the anterior ones with more dis- 
tinctly marked apical ring to the femur and external marginal stripe on tibiae; 
abdomen enlarging posteriorly, marginal bands rather broad, median bands extend- 
ing to th(^ clear spiracular spaces separated from each other by distinct sntnral 
bands, a single row of hairs near the posterior margin and one or two hairs at the 
lateral nn^\&& of segments 4 to 8. 
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Male. — Head rounded iu front, slightly conic, transverse clear space behind clypeus; 
antennae strong, third joint produced on anterior margin, forming small but rather 
sharp process; abdomen uirmoid; legs strong. 

Head elongate, slightly conic, widest behind antenna^ front rounded, nearly par- 
abolic, the margins dense, a clear transverse band very distinct behind clypeus, one- 
third distance from tij) to base of antenna', mandibles conspicuous between bases of 
antenna'; antenn.'e strong, i>roximal Joint enhirged, third Joint slender, produced 
on anterior margin forming narrow rather acute process, distal Joint longer than 
fourth, cylindric, 4 and 5 directed bapkward, being attached on caudad surface of 
third joint; eyes black, temporal lobes rounded narrowing caudad; occiput slightly 
emarginate; prothorax* quadrate and widening slightly posteriorly; metathorax 
widening, from prothorax to base of abdomen; anterior legs only about half as 
large as median pair, middle and hind legs large, coxa*, not specially elongate but 
fairly elongate in hind pair; abdomen elongate ovate, widest segment behind the 
middle, with transverse brown bands, terminal segment scarcely notched, genital 
hooks slender. 

9 Length, 1.68 mm. ; head, 0.48 mm. ; abdomen, 0.98 mm. Width, head, 0.36 mm. ; 
abdomen, 0.47 mm. 

^ Length, 1.64 mm. ; head, 0.47 mm. ; abdomen, 0.92 mm. Width, head, 0.34 mm. ; 
abdomen, 0.43 mm. 

This species, which is quite readily distinguished by the transverse 
clear space in the forehead, is represented by two females, one from 
Philohela minor and one from Bartramia longicauda and two males from 
Bartramia longicauda and one from Philohela minor ^ in the Burnett 
collection. 

Lipeiinis subangusticeps Piaget. (PI. II, fig. g.) 
Les PMiculines, p. 308, PI. XXV, fig. 5. 

Male closely resembles the female in shape, but is somewhat smaller. The clypeus 
is slightly more poiuted ; the antenna; have the first joint very long, about as long as 
all the rest together, second Joint as long as the remaining joints; third joint very 
short but with a distinct process on the anterior margin ; fourth and fifth joints 
equal; terminal segment very slightly notched ; genital hooks very long and slender. 

^ Length, 3.26 mm. ; head, 0.70 mm. ; thorax, 0.56 mm. ; abdomen, 2 mm. Width, 
head, 0.30 mm. ; abdomen, 0.33 mm. 

9 Length, 4 mm. 

Described from one specimen in the Burnett collection, from Thallas- 
siflroma wilsonij which contains also several fine specimens of the female. 
Heretofore only the female seems to have been discovered, and the above 
description is given to complete the description of the species. Some 
slight differences seem to exist when compared with the descriptions 
of Denny and Piaget, but these are only varietal at most. 

Lipeurus densus Kellogg. 

New Mallophaga, p. 114, PI. VII, figs. 1 and 2. 

On Biomedea albatrus^ Monterey, Cal. (Kellogg). 

Lipeurus varius Kellogg. 

New Mallophaga, p. 116, PI. VII, figs. 3 and 4. 

On Fulmdrus glacialis glupischa and rodgersii^ Monterey, Cal. (Kel- 
logg). 

Lipeurus celer Kellogg. 

New Mallophaga, p. 117, PI. VH, figs. 5 and G. 

On Fulmarus glacialis glupischa and rodgersii, Monterey, Gal. (Kel- 
logg). 
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Lipeurus longipilus Kellogg. 

New Mallophaga, p. 119, Pi. VII, fig. 7. 

On Fulica americana^ Monterey, Oal. (Kellogg). 

Lipeurus picturatus Kellogg. 

New Mallophaga, p. 121, PI. VIII. figs. 1 and 2. 

On Fulica americanaj Monterey, Gal. (Kellogg). 

Lipeurus diversus Kellogg. 

New Mallophaga, p. 123. PI. VIU, figs. 3 and 4 

On Puffinus opistJbomelaSj Monterey, Cal. (Kellogg). 

Lipeurus limitatus Kellogg. 

New Mallophaga, p. 124. PI. VIII figs. 5 and 6. 

On Puffinus griseus^ Monterey, Cal. (Kellogg). 

Lipeurus constrictus Kellogg. 

New Mallophaga p. 125, PI. VIII figs. 7 and 8. 

On Oidemia perspidllata and 0, deglundi^ Monterey, Oal. (Kellogg) c 

Qiebelia mirabilis Kellogg. 

New Mallophaga, p. 138, PI. XI. figs 7 and 8. 

On Puffinus opisthomelasj Monterey, Oal. (Kellogg). 

Oncophorus advena Kellogg. 

New Mallophaga, p. 133, PI. XI, figs. 1 and 2 

On Fulica americana, Monterey, Oal. (Kellogg). 

Oinithobius cygni Linn. 

Pulex cygni Redi, Exp. tab. 8, Oper., tab. 20. 

Louse of the swan, Albin, Aran., p. 76, tab 48. 

Pediculua cygni Linn6, Syst. Nat., Vol. II, p 1018. 

Pediculus cygni Fab., Syst. Ent., p. 807. fig. 18. 

Omithobitts cygni Denny, p. 183, PI. XXIII, fig. 1. 

Lipeurus bu^ephalit^ Giebel, Epiz., p. 239. 

Omitkobius bucephalus Piaget, Les P^dic, p. 377, PI. XXXI, fig. 4. 

Ornithobius J^icephalus Osbom, Bull. 7, Div. Ent., Dept. Agr., p. 42, fig. 30. 

Collected in abundance from a swan, probably Olor buccinator , at 
Ames, Iowa. 

It seems to me necessary, on the ground of priority, to retain the 
name given by Linnaeus, and while in my previous papers I have fol- 
lowed Piaget in accepting Giebel's name, it was simply to avoid con- 
fusion and in deference to his authority. In the present paper, and 
with the synonomy stated in fall, it seems best to restore the early name. 
While certainly recognized by Kedi and Albin, Linnseos was the first 
to properly describe it. 

Ornithobius goniopleurus. 
On Branta canadensis^ Burnett collection. 

Trichodectes latus Nitzsch. 

Jiidnug canis De Geer, Vol. VII, Tab. IV, fig. 13. 
Pedicvlvs setosua Olfers, p. 84. 

Trichodectes latus Nitzsch, Germar's Mag., Vol. Ill, p. 296 ; Barnieist«r, Vol. II, p. 436; Denny, p. 
188, PI. XVII, fig. 1; Gurlt, Vol. IX, p. 2, PI. I, fig. 1; Giebel. p. 53, PI. Ill, figs. 2 and 3; 
Piaget, p. 384, PI. XXXI, fig. 6; Osborn, Bull. 7, Div. Ent., Dept. Agr., p. 43, fig. 32. 

A common species upon the domestic dog. It has had freqaent 
mention in general works upon parasites. Specimens in the Hassall 
collect ion J labeled 1884, may have been takeu iiv Eiw^laud, 
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Trichodectes subrostratus Nitzsch. 

Germar 8 Mag , Vol. I II p. 296 ; Giebel. Zeitschr., Vol. XVII, p. 88, PI. I, fijts. 4, 6, and 6 ; Gurlt, Vol. 
IX.p.6; Giebel Epiz. p. 55 PI. Ill, fig. 5; Piaget, p. 389, PI. XXXI, fig. 9; Osboni, BuU. 7. 
Div. Ent . Dept. Agr . p. 42 fig 31. 

The common louse affecting domestic cats, often abundant. I have 
specimens from the Fitch and various other American collections. 

Trichodectes retusus Nitzsch. 

PedtculuM mtutelce Sr.hraDk. 

Trichodectes retu*us Nitzscb, Germar's Mag., Vol. III. p. 296. 
Trichodectes dtUtius Nitzsch, Germar'a Mag., Vol. Ill, p. 296. 
Trichodectes dubius DenDy, p. 190, PI. XVII, fig, 2. 
Trichodectes retusus Giebel. p. 55, PI. III. fig. 4. 
Trichodectes pusillus Giebel, p. 55, PI. Ill, fig. 4. 
Trichodectes retusus Piaget, p. 387. PI. XXXI. fig. 8. 

Collected from a weasel at Ames, Iowa, July, 1883. 

Specimens evidently belonging here and taken from the mink have 
been examined in collections from Professor Bruner and Professor 
Comstock. In the Bruner collection there is a very fine series of 
females which agree closely with descriptions and figures by Piaget, 
but, unfortunately, there appear to be no mature males. A single 
mature male in the Cornell collection, however, agrees with the male 
from the weasel, and I therefore feel little hesitancy in referring all to 
retusus, 
Trichodectes crassus Nitzsch. 

I have referred here, with some hesitation, a specimen from the rac- 
coon (Procyon lotor) (Burnett collection.) The specimen was not in 
condition for absolute identification. 

Trichodectes climaz Nitzsch. 

Trichodectes climax Nitzsch, Germar's Mag., Vol. Ill, p. 296; Gervais, Vol. Ill, p. 313, pi. 48, 

fig. 3; Giebel, Zeit»chr., Vol. XVII, p. 81, pi. 1, figs. 1 and 2; Giebel, Epiz., p. 58, pi. XX, 

fig. 2. 
Trich4>deete9 eaproB GvivXt, Vol. IX, p. 3, PI. I, fig. 2; Packard's Gaide,p.555. 
Trichodectes climax Piaget. p. 391, PI. XXXII, fig. 1 ; Curtice. Anim. Par. Sheep, Bar. Animal 

Industry, Dept. Agr., p. 30, PI. VI; Osbom, Bull. 7, Div. Ent , Dept. Agr , p. 44. 

Infests the common goat. Specimens in Hassall collection, collected 
at Baltimore 1891. This and the following one are very similar. 

Trichodectes limbatus GervaiH. 

Trichodectes limbatus Gervais, Aptera, Vol. III. p. 313, PI. VII, tig. i; Giebel, Epiz., p. 57; 

Piaget, Les P6dic., p. 395. 
Trichodectes climax var. major Piaget, Les P6dic. Suppl p 86 PI IX, fig. 5 
Trichodectes limbatus Curtice, Anim. Par. Sheep Bur Animal Industry. Dept. Agr. p 49, 

PI. VI; Osbom, Bull. 7, Div. Ent . Dept. Agr., p 44 

This form so closely resembles the climax that it has been a question 
whether it is entitled to specific rank. Specnniens in Hassall collection 
taken at Baltimore in 1891. (See figure, ante.) 

Trichodectes sphserocephalus Nitzsch. 
Figured Redi, PI. 22. 

Pedicuius ovis Linn6, Syst. Nat. II. p 1017; Schrank, p. 502, PI I, figs. 8 and 9. 
Trichodectes sphcBrocephalus Nitzsch, G^rraar s Mag., Vol. III. 296 ; Denny, p. 193, PI. XVII, fig. 4; 

Gurlt, Vol. IX, p. 5; Giebel, Epiz., p. 60; Piaget, p. 393. Pi. XXXII, fig. 2; Curtice, Anim. 

Par. Sheep, Bur. Animal Industry, Dept. Agr.. p. 45, Pi. V . Osbom, Bull. 7, Div. Ent., p. 45. 

A rather common parasite on sheep, though seldom in great numbers. 
Specimens in II. O. collection from Canada and Iowa. Has been quite 
common on sheep at Ames, winter of 1895-^, 
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.p.lffli;^ lciurl[.iTiu^.Fauii.&aeG..p.l»46; lauHVitb..BpiK. 

THclu.dtelti tealarii XIUbcL. lieruiar-ii M»B., Vul. Ill, 11.285; Denuy, ji. 131, PI. XVU, flg.B, 
GtelH'l. 1.. 81, PI. III. flgs. TaudOi Pinget, p. Me. Tl. XXXIII, fig. i. 

A very cumtnon parasite on domestic cattle, and I liave seen speci- 
meu8 ill a iiiimber of collectioDs. Although tliere can be little doulit 
that LiiiiiiKus referred to this form in his descriptions of P. bovis and 
P. Uiurx, the mistaken generic reference and the iude&niteDess of his 
description may be reasmi to give Nit/.scli's name the precedence, and 
1 have followed all modern authors in so referring it. 




Tiichodectea parumpiloBua Piiigel. 

Trirliodteleii rqui Dennj-, |i. 181. PI. XVIl, lig. T. 

Ttiehodeeiti imrwapaanu Osboro. Bull. 7, Dtv. Km., Dniit. Agr., p. w, fig. ;i5. 

This species ia the common one of horses in this country, and is the 
one which in English and American works generally, since Denny's 
monograph, has been known as Trickodectex equi. 
Specimens collected abundantly at Ames, Iowa, and I have deter- 
iniiied it iu a uamber of collections. 
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Trlcliodectea pUosus Giebel. 

;'Hf*e«tM tii«i Ltnnfi, Syst. Nat. II, p-lOlB; Gnrlt VoL IX, p.5 (vide Piafet). 
Trithodteteipiliitui Giel>e], Zeilsclir.f, g«B. NatnrviBeenacli., IBSi, Vol. XVII. p, sd; Ciebel.Epii,, 
p.59i Piagei, p.3B5. Pl.XXVLI,flg.l; Osburn, BuU.7, Dtv.EDt,, Dept. Agr., p. 45, llg.34. 

Piaget bolds that this is the form oripinally described as Pediculus 
equi byLinnsEus, but retains the name proposed by Giebel. He records 
it as occurriug ou both Equua caballua aud Hqum asinux, I am not 
aware of any record of actual occurrence of this form in this country, 
but it should be fouud on donkeys and horses, and it seems proper to 
iuclude it with such statement. 

Tilcliodectes setosue Giebel. 

(Jollected from porcnpine [Erethizon dornatum) by I'rof. Lawrence 
Bmner, Liucolu, Nebr. 
Trichodectes geomydls OaboTii. 

Bull. 7. Div. Ent„ Dept. Apr., p. 54, fig. 42. 

A very common and abundant species on the pocket gopher {Oeomys 
burmriug), and I have examined specimens in the 
Oassiiio collection from Thomomys. Also from T. 
botta; from California, in Johnson collection. 

The original notice aud description are as follows: 

Kelated to the Trichodectes infesting the larger 
mammals is a species which has been taken in im- 
mense numbers from the pocket gopher ( Oeomys bur- 
mriu8), at Ames, Iowa, It was first taken in 1883, 
and since then has been collected from a great num- 
ber of individuals, aud I have also seen specimens 
taken from the western gopher, Thomomi/K, in a col- p,g ,,, _ frith6d,-6if 
lection of parasites kindly loaned me by Mr, S. K, 3eumsdis~,-n\atf.uA 

CaSSinO. (.uthor-.ilh«tr,.tl«„). 

Body robust ami rather hairy. AntenniB very lou;;, the basiil segment enlarged, 
the bead with a deep semicircular iniision in front. 

The head ia rather wider than long and the antenum are Hitimtvd somewhat pos- 
lerioc to the middle and usually directed backward, very Iiirge and lung, the joinia 
nearly equal in length, but the basal are miich enlarged in the male. Head with a 
deep aemicironlariiicisioD on the otherwise! Homi circular anterior border, tlie posterior 
border Bli|[htlytTilobed. Thorax short and broad; suture distinct; abdomen ovate, 
tapering regularly and rapidly to the anal segment. Genital apparatus of male 
distinct. The hairs are distributed evenly over border of head and sides of bod.v ; 
four central eegineiits of abdomen with trjinsverse rows of stronger hairs or weak 
s|iines, and the lateral posterior angles of all segments )>iit the lirst with long 
bristles. I.ength, 1 mm. 

The antennie in male and the deep fi-ontal incision separate this from 
any species known to me, and 1 think there is no question as to its 
being a distinct species. 
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TriohodMstes Ubialis Fiaget. 

LaaFedlDnllom.p. 3in, 1-1 XXXU, fig. S. 

1 have referred to this species some specimens from the black-tiiiletl 
deer (Baker collectloL). 







k 





Tliey do not agree absolutely with Piaget's ilescripti 
until a more critical study can be made or 

ailditioual material collected it may rest 

here. 

Trichodectea parallelus □. sp. 

Heail largo, iibiiomenratheniarrowjIiiiHlliorder 
iiii'Sutborax itnd inetatborai: straighl. 

Huml large, olj-pe"8 siigbtly toncave, a few 
sliort hairs on front liutdor, UDteoDal an<i;leH very 
jirnmiDetit ; autODDfe long, reaching liejond liiod 
lionler of head, first joint slightly enlargei), sec- 
iiDil anil tiiinl about eqaal, third slightlj curved ; 
t«iii|>ornl lobes (jiiadrate; lateral angles rounded; 
occiput atraiglit; occipital banda parallel. 

Protborux and metatborax e(|nal iu length, 
iiietathorax a little wider, protborax with sides 
c-nrved; metatborax wjth sides straight; in both, 
liosterior border straight. 

Logs slender, claws long, slender. 

Abdomen nnrron, entirely romeonn, segments 
itr/iigbt and equal, no diisk,v trannverae biinda, 
.■'/'/r«c/eHCOD»picuoiiaon2 toT, lK)rcieredo8peeia\\}- 
II front n-itb dark brown or blackish; hails at 
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r posterior border of metathorax au<l each 

' brosbeB email or wanting. 



angles, abort, a row of &ui!Ciliat« hairs nei 
abdominal segment except last ; olaapers i 

Lengtii, l.TOmm. 

Described from tUree specimeus (females) from deer, collevtiou Ooruell 
University, kiudly loiitied by Prof. J. II, Oomstock. Comes nearer to 
tibialis Piaget than any otUer species, Imt differs from that in narrow- 
ness of abdomen, lack of transverse bands njion mctathorax, etc., and 
while i>08sibly it could be referred to some of the species from deer of 





^S»5 







RwToite, it seems safer Ui give it a new description than to increase tlie 

coufusioD regarding the European species affecting deer. Species of 

deer is not given, bnt probably Virginia deer {Gariacux virginianvs) is 

meant. 

Tiicbodectea castotiB, ii. ep. 

Siiurt. Iiroad ; bead wider tli.in long. Autenoii' of male enlarged. 

Mfiid wide, antenDjp deeply net, front border regularly i-onvex, not lj:iii'y, ii|)«i with 
aliallow, cnrved inciaiou, with tranHparent space running liackward. 

Antenniu long, proicimal joiut in male enlarged, distal joint witli seusory liaire on 
outer tip; temporal lobes full, not ungulate i occii^ut rttmi'^-^ ««vi«si--- '^■*«'»»ki 
4653— No. 5 16 
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membranona ovate, with slender, carved hooks on eighth segment in female and 
nonspicuouH genital apparatus in male. 

Length, male, 0.95 mm. ; female, 1.15 mm. 

From beaver, collected by Prof. Lawrence Bruner. This species sim- 
ulatea both geomydis and mepkitidisy and were it not for the wide separ 
ration of the beaver and skunk I might be tempted to cou^ider them 
the same. There appears, however, some pretty constant differences. 
The shallowness of the frontal hollow separates it easily from geomydis, 
and the form of head and greater length of female antennie from 
mephitidis. 
Tiicbodectea mephitidia n. sp. 

ShoTt and broad, male antenna large, front slightly excised. 

Female, head wider than long, transversely oval, front regularly curved, slightly 
excised at apex, the apace directly behind the eioision transparent, and the internal 
bands coining to a prominent right angle at each aide of hollowed jiortion. 

Tempoi^IobesTonndedpoiteiioily, no angle; ocoipnt convex, a few ahort hairs on 




l»rged qriipna 



poBteiioi lateral border of bead, none on front thorax very short legs s s lal 
abdomen without transverse l>aDdB or ch tinoua strncturee except n pa r f urv d 
books on eighth segment ut outer margin s alter ng ha tb thickest o cei tral 
portion. 

Male with frontal incision deeper, some vet; minute hairs on front edge. Antuniiii^ 
mnch larger than in female, basal joint enlargoil, terminal joint curved, short liatrn 
on outer part near tip; abdomen tapering, luombTanous, not ban<1ed, stilf hiLirs at 
angles and on the terminal segment, finer liairs un disk ; genital apparatus couspic- 
uoiis. Immature specimens have the frontal incision more conspicuous. 

Length, female, 1.20 mm. ; male, 0.95 mm. 

Collected from polecat {Spiloyale interrupta], Tama County, Iowa. 
Numerous specimens from the skunk (Mephitis m^kiticn) collected 
by Ijawrence Brnner, Holt County, Nebr.; also from Palo Alto, (3al. 
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(Johnson collection). This species is allied to the T. retusun occurring 
on weasel, etc., and also to T. geomydis on pocket gopher, but differs 
from the former in form of front of head, the absence of bands, size 
of male antennae, temporal lobes, and other characters which make 
it easy of separation. The same specie^, apparently, also collected 
from the ringtail cat (Bassariscus astuta), Lake County, Oal. (Johnson 
collection). 

i^^amilv LIOTHEID.^. 

Meuopou rusticum Giebel. 

Giebfcl, Epiz., p. 288; Piaget, Les Pedic, p. 443, PI. XXXVI, fig. 2. 

Occurred in large numbers on a house martin {Pro(/ne subu), at Ames, 
Iowa. 

Menopon paUidum Nitzsch. 

Pulex capi Redi, Tab. XVI, fig. 1 (vide Piaget). 

Pediculus gallium Liuu6, Syst. Nat. II, p. 1023, probably ; Panzer, p. 51, fig. 21 (vide Piaget) ; 

Geoflfroy, Vol. II, p. 601. 
Xinnv^ trig otocephalus Olfers, p. 90. 
Menopo7i pallidum Beuuy, p. 217, PI. XXI, fig. 5; Gurlt, Vol. VIII, p.428,Taf. IV, fig.l4; Giebel, 

p. 291, PI. XVII, fig. 1 1, and PI. XIX, figs. 2 and 5 ; Piaget, p. 459, PI. XXXVII, fig. 7; Osborn, 

Bull. 7, Div, Ent., Dept. Agr. 

A universal parasite of the domestic fowl. I have examined many 
specimens in different collections, and have seen and collected it on 
many occasions myself. 
Menopon biseriatum Piaget. 

Piaget, Les P6dic. p. 469, PI. XXXVII, fig. 2. 

Collected at Baltimore, from domestic fowl, by J)r. A. Hassall. Also 
in Cornell University collection. It appears to be less common than 
the preceding, though often associated with it, and probably generally 
mistaken for large specimens of that species. 

Menopon titan Piaget. 

Les P6diculine8, 1880, p. 503, PL XI, fig. 7. 

Tetraophthalmus chileiigis Grosse, Zeit, f. w. Zool., 1885, Vol. XIII, p. 530. 

Menopon titan Kellogg, New Mallophaga, p. 163. 

Recorded by Kellogg from Pelicanus californictis. He proposes three 
varieties to represent the species. 

Menopon consanguineum Piaget. 

(?) Menopon perale Leidy, Proc. Acad. Nat. Sci. Phila., 1878, p. 100. 
Menopon eonsanguineum Piaget, Les P6dic., Suppl., p. 116, PL XII, fig. 7. 

Occurs in great numbers in buccal cavity of pelican. Has been col- 
lected at Ames, Iowa, and specimens examined in collections of Na- 
tional Museum, Kansas University, Boston Society of Natural History, 
etc. A record of its occurrence has been given in Insect Life, V, p. 284. 

Also recorded by Kellogg as var. impar of titan ( ?) New Mallophaga, 
Proc. Ac. Sci. Cal., series 2, Vol. VI (1896). 

It seems to me the variations exhibited in this species maybe due to 
its peculiar habit and the probability that this habit is of recent origin. 

Menopon pallescens Nitzsch. 

Menopon perdicig Deuny, Monog., p. 225, PI. XXI, fig. 9. 

Menopon pallescens Ztsclir. fiir gee. Natiirwissensch., 1866, Vol. XXVIII, p. 391; Giebel, £piz., 
p. 293. 
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i ovate, with slender, L-nrved Looks on eighth Begment in female and 
eoDspicuoua genttal apparatns in male. 

Leugtb, male, 0.95 mm. ; female, 1.15 mm. 

From beaver, collected by Prof, Lawreuce Bruner. This species sim- 
ulates both geomydis and mepkitidia, and were it not for the wide sepa- 
ration of the beaver and sknnk I might be tempted to consider tbem 
the same. There appears, however, some pretty constant difif'erences. 
The shallowness of the frontal hollow separates it easily from geomydia, 
and the form of head and greater length of female antennte from 
mephitidU, 
Ttlcbodeotes mepMtidis n. ep. 

Short and broad, male antemis large, front slightly excised. 

Female, head wider than loDg, tranHTemel; oral, front regularly curved, slightly 
excised at apex, the space directly behind the excision transparent, and the internal 
bands coming to a prominent tight angle at each side of hollowed portion. 

Temporal lobea rounded poeteriorlf, no angle; occiput convex, a few abort huirson 



i^t-i! 




enlarged (oricinall 



posterioi lateral border of bead, none on front; tborai very short; legs as usual; 
abdomen withont transverse bands or cbitinous structures, except a pair of cnrved 
hooks on eighth segment at outer margin; scattering bairs, thickest on central 
portion. 

Male with frontal incision deeper, some very minute hairs on front edge. Antennae 
uinch larger than in female, bnsal joint enlarged, terminal joint curved, short liaire 
on outer part neat tip; abdomen tapering, membranous, not banded, stiff hairs at 
angles aud on the terminal segment, finer hairs on disk ;, genital apparatus conspic- 
uous. Immature specimens have the frontal incision more conspicuous. 

Length, female, 1.20 mm. ; male, 0.95 mm. 

Collected from polecat {Spilogale interrupta), Tama County, Iowa. 
Numerous specimens from the skunk (^TfepAtto mepbitica) collected 
i>y Lawrence Bruner, Holt County, Nebr.; also from Palo Alto, Cal. 
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Menopon ezpansum n. sp. (PI. II, fig. j). 

Abdomen very broad, ovate. Head with a etinuous margin aud very deeply emar- 
ginate occiput; orbital sinus entirely covered; temporal lobes with two long bristles 
and two or three short hairs; prothorax nearly as broad as head and closely fitting 
into the occipital cavity, the lateral angles in contact with temporal lobes ; posterior 
margin semicircular; metathorax short, rounded in front, wifh two bristles at the 
lateral angles; legs robust, femora very large, irregularly set with short hairs; 
abdomen nearly as broad as long, uniformly yellowish brown, margins of segments 
above with a closely set series of hairs which are longer at the lateral angles poste- 
riorly, and the entire ventral surface irregularly set with short hairs arising from 
minute clear pustules. 

Length, 1.31 mm. ; head, 0.18 mm. ; abdomen, 0.80 mm. Width, head, 0.47 mm. ; 
abdomen, 0.80 mm. 

On Dolichonyx oryzivorus, Burnett collection (No. 67). Distinguished 
by the extreme width of the abdomen. 

Menopon interruptus n. sp. (PI. II, fig. h). 

Light yellow, with conspicuous dark-brown bands and black lines. Abdominal 
bands of female broken and irregular near margin of segments 3 and 5. Legs strong, 
lined with black. 

Head semicircular in front, a few hairs on margin, antennae scarcely passing mar- 
gin of head, orbital pits deep, fringed with hairs behind ; temporal lobes rounded, 
three long bristles arising from circular clear spots, dark brown on front, each side 
connecting with orbital black spot, temporal margin deeply infuscated occipitally; 
prothorax with sharp lateral angles broader than long, posterior margin rounded; 
metathorax broad and long, widening rapidly behind, posterior margin rounded, 
produced over abdomen, sides deep brown; sternal markings, on prothorax a 
brown patch broadening in Aront, acute behind, and with the blunt process behind 
the posterior lateral portion expanding and connecting with fuscouH bands that 
extend latero-cephalad to the margin; on mesothorax a central pentagonal patch 
extending in fuscous bands postero-laterally and laterally; on metathorax a sub- 
triangular patch acutely angled behind, slightly convex in front; legs with enlarged 
femora, blackish border externally on femora and tibiae, and blackish annular at the 
apical end of tibi»; proximal joint of tarsus with an enlarged membranous disk; 
abdomen with sides somewhat parallel and heavy transverHo bands, which in female 
are interrupted and dislocated upon the third to fifth segments, but particularly 
upon the fourth. 

Apparently a very common species upon the American crow {Corvus 
americanus). A number of specimens in the Burnett collection. Also 
collected at Ames, Iowa. 

Menopon fusco-marginatus n. sp. 

Head with rather deep orbital sinus, a large fuscous patch beneath with bands 
running latero-cephalad to the orbital sinus and posteriorly along the gular margin; 
prothorax with a miter-shaped sternal plate ; abdomen with broad lateral fuscous 
margin, head rounded in front with scattering slender hairs, palpi reaching to the 
margin of the head; antennsB barely visible, the orbital sinus beneath margined 
with stiff hairs and with a dark-brown border; temporal lobes broad, bearing three 
long bristles, head beneath with large brown patch forked in front, the branches 
extending to the orbital sinus and thence connecting with the brown spots at lateral 
margin of clypeus; prothorax broad, closely joined to head, i^osterior margin 
rounded beneath with an acuminate miter-shaped sternal plate and dark-brown 
bands; metathorax enlarging behind, legs strong, marked with brown, the distal 
portions of femora aud tibise annulate with dark fuscous ; abdomen oval, margin 
broadly fuscous, fuscous bands crossing the disk but uniting into a lon^hro^w-^^^'c^v 
upon the seventh, eighth, and ninth segmQiv\A\ ^ae\«t\Qt \x!k»:«^eccL «.\ "(Nn^ ^^"^jsss3«ivs=. 
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with a row of short hairs most conspicnoiis on the lateral dense portion. Male 
somewhat similar to the female with a brown patch on the abdomen, including only 
the eighth and ninth segments. 

$ Length, 1.73 mm; head, 0.32 mm; abdomen, 1.03 mm. Width, head, 0.50 mm; 
abdomen, 0.63 mm. 

^ Length, 1.41 mm; head, 0.35 mm; abdomen, 0.70 mm. Width, head, 0.47 mm; 
abdomen, 0.51 mm. 

On '' Turdtis minor ^^ in Burnett collection. This species approaches 
the Menopon interrupttis occurring on the common crow, but differs dis- 
tinctly in the patch on the under side of the head, sternal plate, and 
especially the abdominal bands, which are not interrupted as in that 
species. ^ 

Ancistrona gigas Piaget. 

Les P6cliculiue8, Suppl., 1885, p. 117, PI. XII, fig. 8; Kellogg, New Mallophaga, p. 150. 

This species is recorded by Kellogg, as collected from the Pacific 
fulmar, Fulmarus gladalis rodgersii and glupischa^ Bay of Monterey, 
California. 

Colpocephaluxn pustulosum Piag. 

Lea P6dicaline8, p. 559, PI. XLVI, fig. 8. 

On kingfisher, Ceryle aleyon (Burnett collection). 
Colpocephaluxn subpachygaster Piaget. 

Les P6diculine8, p. 517, PL XLIII, fig. 2. 

On Bubo virginianus (Burnett collection.)* 

Colpocephalum flavescens Nitzsch. 

Nitzsch, Gennar's Mag., Vol. Ill, p. 298; Lyonet, p. 262, PI. XII. fig. 2; Denny, p. 206. PI. XVIII, 
fig. 2; Giebel. p. 262, Pi. XIII, fig. 10, and PI. XIX, figs. 3, 4, and 7; Piaget, Les P6dic., p. 515, 
PI. XLII, fig. 10. 

A common species on various birds of prey. Collected from swallow- 
tailed kite, Ames, Iowa. Other authors have cited it from a large 
number of rapacious birds. 

Colpocephalum longicaudum Piaget. 

Les P6diculinep, p. 534, PI. XLI V, fig. 6. 

On carrier pigeon (Burnett collection). Also a specimen very similar 
on Gallus gallus, (Burnett collection). 

Colpocephaluxn ochraceum Nitzsch. 

A specimen which agrees very closely with this species is credited to 
Tringa maculata in the Burnett collection. 

Colpocephaluxn asshnile Piaget. 

Les P6diculines, p. 544. 

Described from specimens taken from Orus americana in zoological 
garden at Kotterdam. Also collected at Ames, Iowa (H. O. collection). 
Also on whooping crane, Lamar, Colo. (Gillette). 

Colpocephaluxn fuscipes Piaget. 

Les P<:'diculine8, p. 567, PI. XLVII. 

From gull, Larus sp. in the Cassino collection. 

Colpocephaluxn unciferuxn Kellogg. 

New Mallophaffa, p. 140. PL XII, figs. 1, 2, and 3. 

On Pelecamis calif or nicies^ Monterey, Cal. (Kellogg). 
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Colpocephalum uniforme Kellogg. 

New Mallophaga, p. 142, PL XII, fig. 4. 

On American avocet (Eecurvirostra amerieana), Lawrence, Kans. 
(Kellogg). 

Colpocephalum pingue Kellogg. 

New Mallophaga, p. 144, PL XII, fig. 5. 

On short-tailed albatross [Diomedia alhatriis) (Kellogg). 

Copocephaluxn timidiun Kellogg. 
New Mallophaga, p. 145, PL XII, fig. 6. 

On golden plover (Oharadrius dominicus)^ Lawrence, Kans. (Kellogg). 

Colpocephalum laticeps Kellogg. 
New Mallophaga, p. 149, PL XII, fig. 8. 

On Ardea egretta, Lawrence, Kans. (Kellogg). 

Colpocephalum funebre Kellogg. 

New Mallophaga, p. 147. 

From LariLS glaucescens, Monterey, OaL 

NitzBchia pulicaris Nitzsch. 

Mtzsehia burmeUteri Denny, p. 230, PL XXII, fig. 5. 
Menopon pulicare Giebel, p. 290. 

Mtzschia pulicaris Piaget, p. 574, PL XLVin, fig. 6 ; Osbom, Can., Ent. (record) ; Osborn. Insect 
Life (period of incubation). 

Common on chimney swift. Collected at Ames, Iowa. 

Laemobothrium atrum Nitzsch. 

PtdexfuHcce Redi, Exp., Table IV, fig. 1. 

Loose of the Coot, Albin., Aran., pL 44. 

Lcemohothrium tUrum Nitzsch, Germar*s Mag., Vol. HI, p. 302. 

Loemobothrium nigrutn Burraeister, Handbach, Vol. II, p. 442. 

Lcemohothrium atrum Denny, p. 240 ; GiebeL p- 253, PL XVIII, fig. 5 ; Piaget, p. 586. 

A specimen of this well-marked species was in a small collection of 
MallophagidsB sent me for determination from Mr. Ph. Laurent, of 
Philadelphia. 

Also recorded by Kellogg (New Mallophaga, p. 155) as collected from 
the coot, Fulica americana. 

Laemabothrium giganteum Nitzsch. 

(1762) Pediculus ciirci Geoflfr3% Hist, dee In8.,VoL 11, p. 598, PL XX, fig. 1. 

(1763) Pedioulus marinus ScojKili, Ent. Cam., pp. 382, 1036. • 
(1781) Pedicultts btUeoni Fabricius; Jiieinus vulturia Latreille. 

(1818) Laemabothrium gigantium Nitzsch, Germar's Mag., Vol. Ill, p. 301. 
LoBmohothrium gigantium Bnrmeister, Vol. II, 441; Denny, p. 240; Giebel, p. 250; Piaget, Lea 
P6dic., p. 581. 

A specimen of this large species is in my collection, kindly sent to 
me by Mr. William Beutenmueller. It was marked from harpy eagle. 

Iiaemobothrium hastipes Nitzsch. 
Friach, Vol. XI, fig. 24; Kedi, Tab.. 13. 
Pedicvlua tinnunculus Linn., Syst. Kat., II, 1018. 
Nirmus hasticeps Olfers, p. 87. 

Lcemohothrium hasticeps Nitzsch, Germar's Mag., Vol. HI, p. 302; BnrmeiBter, Vol. II, p. 442; 
Denny, p. 240; Giebel, p. 254 ; Piaget, p. 582. 

Piaget questions the separation of this species from giganteum. Spec- 
imens kindly presented to me by Dr. Merriam agree well with the 
descriptions, and differ sufficiently from the giganteum in my collection 
so that it seems proper to indicate the form, at least. 
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Iiaemobothrium similis Kellogg. 

New Mallophaga. p. 153, PI. XIV, figs. 1 and 2. 

On Golymbiis nigricoUis californicus^ Lawrence, Kans. (Kellogg). 

Trinoton luridum Nitzseh. 

Figured ( ») Redi PI. X (vide Piaget) ; Albin., Aran., pi. 48. 

Trinoton Ji^ridum Nitzncb Germar's Mag. Vol. Ill, p. 300; Stephen's Cat., Vol. II, p. 334; Bor- 
meister. Handbach Vol II p. 441, Denny, p. 234, PI. XXII, fig. 2; Giebel, p. 258, PI. XVIII. 
fig. 7. 
(?) Trinoton graeile Grube. MiddendorflTs Reise, p. 494. 

(?) Tnnoton eontpurcatum GxxiM Vol. VIU, p.438; Pl.IV, fig.l5; Pl.II,flg.6. 
Trinoton luridum Piaget> p. 591 PI XLIV, fig. 3; Osborn, Bull. 7, Div. Ent., Dept. Agr. 

Tbis is a very common species on various kinds of ducks. I have 
met with it a number of times myself, and have noted it in collections of 
the National Museum, the Cassino collection, from the Mergus serrator^ 
Bruiier collection, Kellogg collection, etc. 

Kellogg records it from Spatula clypeata^ Merganser serrator^ Anascaro- 
linensiSy Dajila a^utaj Ana^ hoschOrS^ and Anas americana (Lawrence, 
Kans.), and Erismatura rubida (Monterey, Cal.). 

Trinoton lituratum Nitzseh. 

Germar's Mag., Ent. 1818. Vol. Ill, p. 300; Barmeister Handbach. Vol. II, p. 441 ; Giebel, Insecta 
Epiz., 1874, p. 259; Piaget, Les P6dic., 1880, p. 59? ; Osborn, Bull. 7, Div. Ent., Dept Agr., p. 52. 
!Rrinoton squalidum Denny, Monog. Auop. Brit.. 1842, p. 235, PI. XXII. fig. 3; Giebel, Insecta 
Epiz., 1874, p. 259. 

A specimen in the Cassino collection referred to this species is cred- 
ited to the blue-winged teal. It has generally been credited to the 
goose. Kellogg records it from Dafila a^uta and Merganser serratory 
Lawrence, Kans. 

Trinoton minor, n. sp. 

Light brown, with fascons markings, much smaller than other members of the 
genus. Head subtriangular, with obtuse clypeus and temporal lobes rounded in 
front; antennal pits covered by rounded swelling; eyes divided, prominent; head 
below the eyes heavily fringed with short hairs; temporal lobes with four long 
bristles, a blackish patch in front of the orbital swelling, and a reddish-brown 
patch just within and behind the eyes; occiput with a blackish margin and two 
diffuse brownish bands ruuniug forward to join the blackish patches in front; pro- 
thorax with lateral angles produced anteriorly, narrowed behind, a fuscous submar- 
ginal band laterally ; mesothorax short, with an angular process in front ; metathorar 
longer, margin curved ; legs robust ; coxae large ; tarsal pallettes fully developed ; 
first and third pairs of legs wanting in specimen ; abdomen rather narrow, tapering 
posteriorly; lateral angles set with long bristles; eighth segment set at posterior 
margin with two bristles at each side, which are longer and stronger than the others. 

Length, 2.67 mm. ; head, 0.59 mm. ; thorax, 0.94 mm. ; abdomen, 1.14 mm. Width, 
0.84 mm. ; abdomen, 0.87 mm. 

Described from a single specimen in the Burnett collection, No. 102. 
" Butter-bill cooty^ (Oidemia). 

Physostomnm frenatum Nitzseh. 

Barmeister, Handbucb, Vol. II, p. 442; Giebel, p. 256, PI. XVIII, fig. 6; Piaget, p. 606. 

From golden crowned kinglet, Laurent collection. Very similar 
forms from Passerella iliacay Cassino collection, and Fipilo erytroph- 
thalmusj from Dr. Merriam. 

Physotomuni lineatum n. sp. 

Light brown unicolorous, except for brown line parallel to sides of thorax and 
abdomen. Small for the genus. 

Head subconic, sides very slightly concave, front rounded with a few very sliort 
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hairs, pallettes small, beneath with a central elevated rid^e; posterior edge above 
sinuous, distinctly concave each 8i<le of occiput, lateral angles ])roduced; prothorax 
widening a little behind, ]>osterior margin concave. 

Legs rather long, hind ones reaching nearly to end of abdomen ; abdomen of usual 
form for genus, sides slightly arcuate bat nearly parallel, of the same color as head 
and thorax. A very narrow brown line parallel to sides of thorax and abdomen 
fin line of spiracles). 

Described from three specimens from the ruby-throated humming 
bird {Troehilus colubris Linn.) in Cornell University collection, kindly 
loaned by Prof. J. H. Comstock. 

It is quite different from any other species of the genus known to me 
in the uniform color. 

Gyropus ovalis Nitzsch. 

OyropiLS ovalis Nitzsch, Germar's Mag., Vol. Ill, p. 304; Burmeister, Handbuch, Vol. II, p. 443; 
Denny, p. 245, PI. XXIV, f 5. 1; Giebel, Epiz.; Piaget, i). 609, PI. L, Hji. 5; Osboru, Bnll. 7, 
Div. Ent., Dept. Agr. 

Specimens received from Dr. A. Hassall, of Baltimore. Evidently 
a common parasite of the (luinea pig, its only host. 

G3rropus gracilis Nitzsch. 

Pedicuhu porcelli Schrank, Ins. Anst., p. 500, PL I, fig. 1. 

Oyropus gracilis Nitzsch, Germar's Mag., Vol. Ill, p. 304; Bnrmeister, Vol. II, p. 443; Denny, 
p. 246, PL XXIV, fig. 2; Piaget, p. 611, PL L, fig. 6; Osborn, Bull. 7, Div. Ent., Dept. Agr. 

Common, along with preceding, upon the Guinea pig. Numerous 
specimens collected by Dr. Hassall, Baltimore, Md. 



CHAPTER VI. 

ARACHNIDA. 

While ill the more restricted sense the animals of this division are 
not insects, they are commonly looked upon in that ligbt, and since 
many of the parasitic forms have habits similar to those of the true 
insects, and can in many instances be treated by very similar or iden- 
tical measures, often at the same time, there is the best of reason for 
including a discussion of them in a work having the scope of this paper. 

While the group as a whole includes the spiders, scorpions, harvest 
men, etc., the parasitic forms are included m the order Acarina, and it 
will be unnecessary to enlarge on what has been said in the introduc- 
tory chapter relative to the characteristics of the group as a whole, but 
confine what is said to the order Acarina. 

Order ACARINA. 

These are commonly known as mites, ticks, scao insects, mange 
insects, etc, and are in general distinguished by having no prominent 
separation between the different regions of the body, the head, thorax, 
and abdomen, forming one closely connected structure. They have 
eight legs, except in the early stages, when there are but six; the eyes 
are often small or obsolete, the spiracles reduced to one pair, some- 
times apparently wanting; the mouth parts are fitted for piercing, 
biting, or in some cases for combined biting and suction, there being 
usually a pair of slender, sharp mandibles capable of penetrating the 
skin of the host animals. Much variation of habit exists, and ranges 
from free forms to strictly parasitic forms. 

Harvest Mites; Chiogers. 

In the lamily Troiubidiidae, which includes normally j)! ant-feeding 
species, we find a few species which have adopted a phase of para- 
sitism which, though ai)parently abnormal, results in extreme annoy- 
ance to the animals affected. 

Apparently the most abundant species in this country is the Leptus 
irritans of Riley, which is illustrated herewith. This occurs in a large 
portion of the United States and occasions during the summer months 
an enormous amount of suffering. It ranges north in the Mississippi 
Valley into central Iowa, at least, appearing there by the latter part of 
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Juue or fore part of July, but becomiug especially annoying dariog 
Angnst. In the liititude of Washington it is very iibundant early in 
June, and farther south its season extends till, in southern Mexico, 
what is apparently tlie Hame species is abundant and equally annoying 
ill January. 

The form in whi(^1i this iwat is observed is invariably the larval or 
six legged form. It is nearly circular in outline, the legs extending 
well beyond the margins of the body, of a bright red color, and so 
minute that it is only with the closest scrutiny that it can he detected. 

It is blushed from the leaves of various plants on to the hands or 
clothing of people and to the bodies of other animals, and the mite 
then proceeds to burrow into the skin, notwithstanding the fact that, 
so far as all evidence shows, this proceeding is absolutely fatal to it 
and prevents any possibility of its maturing or producing eggs. 




le right 



Jnst what form this creature develops into if unmolested aud allowed 
to pursue the even tenor of its way upon a vegetarian diet seems never 
to have been determined. It is assumed, however, that it changes into 
one of the species of Trorobidium. 

A related form, L. americana, is flgured also by Riley. 

In Europe a similar x>est, known as Leptws autummiHs, is said to be 
a great annoyance to man and domestic animals, especially dogs and 
chickens. 

BEMEDIES, 

There is great difference in the susceptibility shown by different per- 
sons to the attacks of tbis mite, some not seeming to be afiected seri- 
ously by them, while others must submit to extreme torture every time 
they happen to become attacked by them, even if but few in number. 

As the mites are invariably secured by working among raspberries, 
currants, or other shrubbery which harbors them, or by walking iu 
grass or low herbage where they occur, sometimes even by sitting or 
lying for a short time upon grass or clover, it is evident that the best 
precaution for susceptible persons is to avoid all such exposure. Where 
such avoidance is impracticable, the clothing may be made to fit closely 
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at the wrists and ankles, and then as soon as possible after having been 
exposed to the mites make an entire change of clothing, bathe in hot 
water, and if any indications of mites are present wash the afl'ected 
parts with diluted carbolic acid, one part acid to 50 or 100 parts water. 

In the Tropics rum or whisky is recommended as a wash, and diluted 
alcohol can be used with good results. 

With a little pains it is possible to locate the mites, as they may be 
found before they have completely buried themselves in the skin in the 
center of the little red swelling that has been raised by their prelimi- 
nary irritation, and if they are removed at this stage instead of being 
allowed to bury themselves in the skin the subsequent inflammation 
and itching will be largely prevented. 

Family OAMASID^E. 

The family Gamasidae contains a large number of small mites, most 
of them being free, or semiparasitic in habit. 

A large number occur as parasites on various species of insects, but 
the two species to be mentioned here occur on birds and are some- 
times very troublesome. 

The Bird Tick. 

(Dermanyssus avium Dug.) 

This is a very familiar form to keepers of cage birds, and is known 
in many places as the red mite. It occurs on a great variety of birds, 
and has sometimes been considered to embrace the chicken tick, men- 
tion of which follows, but that is now generally conceded to represent 
a distinct form. The mites are easily seen with the naked eye and 
appear as animated red specks running over the bodies of birds, or on 
the perches, bars of cages, etc. The eggs are laid in cracks or corners 
of the cage, where may be found also the molted skins and often 
numerous young and old mites. 

The attacks on the birds are made, probably, for the most part at 
night, but the mites are usually well filled with blood, which gives 
them their red color. 

The use of perches that are solid, smooth, and free from cracks, and 
the frequent dipping of these in hot water, and the thorough cleansing 
of the entire cage, using boiling water if there are inaccessible cracks, 
will serve to destroy the pests. 

Thb Poultry Tick. 

(Dermanyssus gallince DeGeer.) 

One of the most persistent and injurious of the ])ests of the hennery 
is the little chicken mite, which gathers on the fowls, especially at 
night, and sucks their blood. It is a well-known form, and has been 
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described for many years, though in many works it is confused with 
the preceding species or considered simply a variety of that form. Its 
distribution seems to extend pretty generally over the world where 
domestic fowls are kei)t. 

The full-grown mites are about 1 mm. long, of a light gray or whitish 
color, with dark patches showing through the skin, but when full fed 
have a distinct red color. They swarm in cracks and corners of the 
henhouse, and often, when numerous, over ii 1 surrounding objects, and 
at such times are liable to become a great pest to man and such other 
animals as they may get access to. 

It is possible that the presence of filth may favor their increase, as 
it would seem possible for them to use fluid matter as food aside from 




Fia. 152. — Dermanyssu* gallinoe : a, adalt; b, tarsas; c, mouth-parts; (/ and e, young— all enlarged 

(original). 



the blood of their ordinary hosts. A writer in the Poultry World, evi- 
dently a practical poultry keeper, says : 

The mites will breed in the droppings. Rotten nest eggs are good sources. They 
swarm m myriads where an egg has been broken in the oest. The heat from the 
body of the hen on the nest hatches them by the millions. Every crack and crevice 
contains them. They come out on the roost at night, like bed-bugs, and prey on the 
birds. 

The dust bath is considered of use in checking this pest, but where 
there is a general infestation, I believe the best plan will be found to 
clear the house, then si^ray well with kerosene or kerosene emulsion, 
taking pains to reach the cracks; thoroughly drench the roosts with 
hot water or kerosene, benzine, or gasoline, whitewash the house, or 
dust with carbolated lime, and then daub the ends of the roosts, where 
they come in contact with supi)orts, with coal tar, so the mites will 
have to cross it to reach the fowls. 
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Family IXODID.^. 

This family includes the ticks proper, and the species are some of 
them large, and especially when gorged with blood, and the females with 
eggs are quite bulky. In some cases they reach a length of nearly half 
an inch. The common dog ticks will serve as a good illustration of the 
group. 

They are only semiparasitic, most species attaining some growth 
before attaching themselves to animals, and in many cases they move 
to and irom their hosts at will. 

The species of Argas, formerly included with the Gamasids, are now 
included in this group as a subfamily. 

EXPLANATION OF PLATE III. 



Fig. 1. Rhynchoprium spinosum, dorsal 
view. 

la. Ventral view. 

16. Young, capitulum not redrawn. 

Ic. Full sucked individual, capitulum 
projected. 

Id. Capitulum, dorsal view. 

le. MaxillaB. 

If. Mandibles. 

Ig. Stigma. 

1/j. Front foot. 

li. Haller's organ of hearing. 
Fig. 2. Ornithodorus americauus, dorsal 
view. 
• 2a. Ventral view. 

26. Side view of anterior portiob. 

2c. Position of capitulum in full- 
sucked individual. 



Fig. 2d. Capitulum, dorsal view. 

2e. Maxilhu. 

2/. Stigma. 

2g. Female sexual orifice. 

2h. Front foot. 

2t. Haller's organ of hearing. 
Fig. 3. Argas aroericauus, dorsal view. 

3a. Ventral view. 

36. Side view of anterior portion. 

3c'. Larva, dorsal view. 

3d. Larva, ventral view. 

3e. Capitulum, ventral view. 

3/. Mandibles. 

3g. Maxillso. 

3^. Stigma. 

3i. Front foot. 

Sk. Bailer's organ. 



The Ear Mite. 

(Sejm auris heidy .) 

In 1872 Dr. Leidy, in the Proceedings of the Philadelphia Academy, 
described a mite from the ear of an ox, which he referred to the 
genus Gamasus, but Murray considers it a Sejus. It is evidently not 
a common form, as I find no further mention of it in American litera- 
ture and nothing to indicate an injurious attack from it. 

The Pigeon Tick. 



(Arga^ reflexua Fab.) 

This is a common species in both the Old and Kew World, and 
occurs principally in the more southern latitudes, but in Europe extends 
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north into Germany and England. In the United States it is common, 
I believe, as far north as St. Louis. 

It is found mainly in pigeon houses and sucks blood for nourish- 
ment, but it is capable of living an almost incredible length of time 
without food, instances being on record where it has been kept in con- 
finement without food for two years, during which time the molts recur 
at frequent intervals. 

The body is projected in front far in advance of the head, the color 
is a deep gray, the form ovate, and the length about one-eighth of an 
inch. 

A related species, Argas persicusj is said to be a pest in houses in 
Persia, and Argas moubata m Angola, and Argas talaje in Guatemala, 
are equally annoying in their respective habitats. 

The American Abgas. 

{Argas americanus Pack.) 

This species was described by Packard in the Report of the Geolog- 
ical Survey of the Territories for 1872 (p. 740), but rather oddly both 
Murray and Eailliet credit it to Riley. Railliet, however, cites Hope as 
authority for its reference to radiatus. 

It is reported by Dr. Francis as destructive to chickens in parts of 
Texas, and in the original description it is said to have been collected 
with the cattle tick from cattle. 

Packard's description reads: 

Body very flat and thin, oval, with the liead and mouth parts concealed by tlie 
overreaching dorsal portion of the body, which is bent upward around the margin, 
though the edge is not revolute. Body above covered with very numerous little 
round pits, large in the middle and becoming smaller on the edge. There are two 
large, conspicuous pits on the middle of the anterior third of the body, just in front 
of the middle transverse curved row of six smaller pits, three on each side. Behind 
are six prominent i)its, three (m each side. On posterior third of the body are rows 
of these punctures radiating outward. The edge of the body is roughly granulated. 
Margin of the body beneath pitted as above. Smooth between the legs and on the 
head. Palpi long and slender when stretched out, not reaching the edge of the body. 
Legs large and stout, hind pair just reaching edge of body. Claws long and curved, 
as usual. 

Length, 0.26 inch; breadth, 0.15 inch. 

Shown in PI. ITI, fig. 3, drawn by Dr. Marx, the figure, however, not 
indicating the radiation of the pits on the posterior part of dorsal 
surface described and figured by Packard, and which gives the name 
radiatus. 

Two related species, the Rhynehoprium spinosufn Marx, from Texas, 
and the Ornifhodorus amerieanns are illustrated in PI. Ill by the 
lamented Dr. George Marx. 
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Tee Cattle Tick. 

(Boophiltu hovia Riley. )^ 

This is without question the most important of the American species 
of ticks and has a double importance since it has been determined that 
it serves as a carrier of the destructive Texas fever of cattle. » 

It was described in 1869 by Prof. O. V. Riley ^ and figures extensively 
in discussions of cattle pests since. Dr. Cooper Curtice holds that the 
Algerian tick, described by M6gnin as Ixodes dugesii^ is identical with 
the American form, with the probability that it was introduced into 
America on imported cattle. 

The elaborate report on this species by Dr. Curtice^ will serve as a 
basis for a summary of the essential facts regarding the species, while 
the numerous experiments of Dr. M. Francis,^ of the Texas Experiment 
Station, furnish the most valuable guide in treatment. 

The species is distributed certainly through all of the warmer por- 
tions of the United States and quite certainly in Mexico, Central 
America, South America, and Cuba, while, if the species occurring in 
northern AMca is identical, it would extend its range through Egypt, 
Algeria, and probably all northern Africa. and some of the southern- 
most parts of Europe. 

Professor Riley's original description and remarks are as follows : 

A reddish, coriaceous, flattened species, with the body oblong-oval, contracted just 
behind the middle, and with two longitudinal impressions above this contraction 
and three below it, more especially visible in the dried specimen. Head short and 
broad, not spined behind, with two deep, round pits. Palpi and beak together unus- 
ually short, the palpi being slender. Labium short and broad, densely spined beneath. 
Mandibles smooth above, with terminal hooks. Thoracic shield distinct, one-third 
longer than wide, smooth and polished; convex, with the lyrate medial convexity 
very distinct. Legs long and slender, pale testaceous red ; coxsb not spined. 

Length of body, 0.15 of an inch; width, 0.09 of an inch. 

Missouri collection, C. V. Riley. 

" This is the cattle tick of the Western States. Several hundred spec- 
imens in different stages of growth have also been received from Pul- 
von, west coast of Nicaragua, taken from the horned cattle, and on a 
species of Dasyprocta by Mr. J. McNeil. They preserve the elongated 
flattened form, with the body contracted behind the middle, by which 
this species may be easily identified. The largest specimens measure 

'If Cartice is correct in connecting this with the African form and Railliet in referring it to Rhipi- 
cephalus tanguiiieu» Latr., the synonomy becomes quite complicated, especially if Curtice's suspicion 
that the roaea of Koch and the annulatus of Say also come here. The whole synonomy would run 
something as follows: Ixodes sanguineus Latr. (1806) ; Ixodes annulatus Say (1820) ; Ixodes plumbeus 
Dng^s (1834) ; Ixodes dugesii Gervais (1844) ; Hcemaphysalis rosea Koch (1844) ; Jihipicephalua sangui- 
neus and siculas Koch (1847) ; Ixodes hovis Riley (1869) ; Ixodes dugesii M6gnin (1880) ; Boophilus bovit 
Curtice (1890); Rhipicephalus sanguineus Railliet (1895). 

* Government Beport upon the Diseases of Cattle by Gamgee (1869). 

s Bulletin 24, Texas Experiment Station. 

4653— No. 5 17 
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0.50 by 0.30 of an inch. When gorged with blood they are nearly as 
thick through as they are broad. In the freshly hatched hexapodous 
youug,»and the young in the next stage of growth, the thoracic shield 
is one-third the size of the whole body, which is pale yellowish, with 
very distinct crenulations on the hinder edge. The fourth pair of legs 
are added apparently at the first molt. It is called ^gar apata' by the 
inhabitants of Nicaragua." 

Curtice gives the life history in considerable detail, and the follow- 
ing extracts will show the essential points: 

On October 10 I placed Home of theae eggs (PI. V, fig. 5) in a small, glass-covered 
dish filled with damp mold and set it aside in the incubating room of the laboratory. 
On November 4 the young ticks (PI, V, fig. 6) had begun to emerge, and by November 
15 the hatching was completed, each egg having produced a young tick. 

At this time the ticks were taken to the bureau experimental farm and put on a 
calf which was confined in a stable, whose temperature was maintained at summer 
heat throughout the experiment. A calf with a white abdomen was selected, thrown 
on its back, sprinkled with ticks directly on its fine, silky hairs, and time allowed for 
them to crawl into the skin. In this proceeding the certainty of the young ticks 
arriving at the most suitable surroundings was assured. 

It is well to state here that the parents of these young ticks were the last seen at 
the station on any of the cattle, and that the room of experiment and the calf were 
quite free from ticks before the experiment began. The following table will serve 
to illustrate the sequence of events in the experiment and present it in rough but 
compact form : 



Bate. 



Oct. 


3 


Oct. 


10 


Nov. 


4 


Nov. 


15 


Nov. 


22 


Nov. 


29 


D«c. 


11 


Dec. 


16 



Stage of experiment. 



Egg laying be^n 

E^g laying finished 

Ticks appeared 

Rearing oeffun 

First molt, larva to nymph . .. 
Second molt, nymph to adult . 
Female half grown with male 

Experiment closed 

Experiment endured 



Time consumed in various stages. 



Ovipositing 1 week. 
Hatching 3 and 4 weeks 
Unnece.ssary interval of 1 week. 
Larval stage lasted 1 week. 
Lasted 1 week. « 

About 2 weeks later. 
About 1 week. 
About 24 months. 



The eggs were laid in a little mass, were subovoid, dark brown and opaque, and 
coated with some x)rotective substance. In alcohol they show a thin, shell-like cov- 
ering, with a dark, opaque mass within. lu the latter stages of incubation the form 
of the young ticks became more and more apparent until they emerged. The exit 
from the shell seemed to be by the shell rupturing and the imprisoned occupant 
thrusting it oflf with its feet. The torn edges afterwards rolled inward and produced 
the appearance of clam shells, so frequently mentioned in writings on this subject. 

The larva is six-footed, possesses no sexual organs, and wants the large, single 
stigmata found in later stages. 

The next or nymphal stage, as seen through the skin of the larva, has added a pair 
of limbs behind the others and a pair of large stigmata behind them. The additional 
legs lie along the sides in a loop with its convexity directed caudally. The contents 
of the three front pairs of legs have withdrawn until only their white tips remain 
in the testa about to be molted. 

The diflference between the ticks destined to become either male or female during 
their final molt is not marked. The average of the males is smaller, but a small 
female may not be any larger than an ordinary male. In each the mouth ring and 
mouth parts, the shield-like headpiece, the breathing pores, the limbs, and the body 

After they emerge, however, the males (PI. IV, figs. 1 to 3) can be quickly chosen 
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by their smaller size, by the absence of a well-defined head shield, by the extension 
of the shield over the whole back, and by the two pairs of chitinons plates situated 
on the abdomen behind and on each side of the anus. 

Throughout life the male enlarges but little. He becomes a little broader, longer, 
and thicker, but not markedly so. The female, on the contrary, grows to a compar- 
atively immense size (PI. V, figs. 4, 4a, 46, 4c), swelling day by day, her body becom- 
ing so rotund and replete with the food drawn from her host that she can scarcely 
be recognized as of the same species as the males. While her body has inflated, how- 
ever, her head, her legs, and breathing pores have not undergone any changes. These 
remain exactly of the same size as in the beginning, and, with the exception of the 
head shield, are but little different from those of the male. The disparity in size 
between the legs and the body of the fully-gorged female is so marked that the legs 
and head appear even smaller than at first. The comparatively small size of the male 
has caused it to be overlooked or, if found, caused it to be classed among the young 
of this species. 

After molting, the young female again attaches herself to her host and seems rarely 
to change her position. While she may be able to do so at first with ease, she becomes 
BO heavy and logy later on that any change would cause her to fall to the ground 
should she loosen her hold with her beak. The males, however, remain small and 
light, and it is not impossible for them to change their position, and no doubt do so. 
After molting, they hunt for mates through the dense growth of cattle hairs and, 
finding them, attach to their host so that they can conveniently embrace them belly 
to belly and bring their external genitals in apposition. 

When fully gorged, when the organs of generation are fully prepared, and either 
the eggs within fertilized or a sufficient quantity of semen stored in the receptacle 
for their fertilization, the female (PI. IV, fig. 46) loosens her hold on her host and 
falls to the ground. She must do this to lay her eggs. Crawling ofi^ to some dark 
comer, her work soon begins. Any delay seems to me to be caused by the tick not 
being prepared to undergo the final act at the time of removal from the cow. The 
female may, if detached, lay eggs any time after it is half grown. (PI. V, fig. 4c.) 
Most ticks under my observation have waited a day or two before commencing 
ovipositing, and some e . en mere. While the tick prefers to act in quiet, she will, 
if retarded long enough, show her secret method under almost any difficulties. 

I must now draw attention to an organ which, though accessory, plays an impor- 
tant r61e in ovipositing. Between the mouth ring and the head shield is a space 
which becomes very marked in the fecund tick. At this point open glands, which 
are paired, racemose, and situated just under and within the head shield. During 
the last days of the growth of the ticks these glands become distended with a viscous 
fluid substance with which the eggs are to be coated for protection. 

The first visible act in ovipositing is the withdrawal of the mouth ring and append- 
ages apparently into the body, thereby leaving a depression or pocket. At the same 
time the ovipositor protrudes toward the bulging skin at the back of the mouth 
ring until they touch. The head is now entirely concealed. As soon as the ovipos- 
itor touches the opposing organ at the slit which appears in its middle, an egg 
passes from it and is immediately surrounded by the coating sac. This passage of 
the egg is difficult to detect, but if the passage is interfered with can be made out 
after a time. The ovipositor then withdraws, the mouth parts appear, and the egg 
is pushed from its coating sac, which recedes from around it. As the mouth parts 
are commonly known as the head, it appears as though the female passed the eggs 
over her head and laid them from her neck. A curious afi^air, surely. 

The object of coating the egg has been clearly demonstrated by Bertkau, who 
found that eggs laid after destroying the coating sac and preventing the eggs being 
covered dried up and would not hatch, while others newly laid by the same female 
and coated hatched in due time. Egg after egg does the little creature lay, her pile 
growing constantly larger, while her body constaiilV^ ^lovArt^^Xa, >«s>2^\w -sfiwssais. -%» 
week little is left but a yellowish, drifteL-w^, ^\a\>i^\e>^ ^^\2Q^> ^V«ftR» ^a^ ^c&s.^«>a»* 
departed. 
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EBLATION OP TICKS TO TEXAS FBVEE. 

That ticks have a relatioo to Texas fever was held many years ago 
by people aeqnainted with Southern cattle, bat no valid reason for 
Bucb belief could be adduced, and the idea was looked upon by the 
scientific world as only one of the popular notions that come from 
taking coincidences as meaning cause atid effect. 

When, however, the study of the disease was entered upon from the 
standpoint of modern bacteriology, it was learned that the ticks may 
have a most important relationship as carriers of the disease germ and 
thereby serve as agents of infection. It is now generally accepted 
that even if the ticks are not an essential means of transmission, they 
are so generally the source of infection that their destruction constitutes 
a most important factor in the prevention of the disease. 

PEBVENTION AND KEMBDY. 

Since the ticks get access to the animals mainly by being brushed 
upon them from the leaves of bushy plants or trees, the keeping of 




Pio. 153 DlmUKi 



cattle away from wooded pastures is recommended as one advantageous 
method of preventing their injuries. Weed strongly recommends the 
feeding of sulphur and salt as a preventive. 

For direct treatment there is probably nothing that equals the dip- 
ping process, by which the whole animal is completely drenched with a 
dipping solution. Dr. Francis, after using a spraying outfit for the 
purpose, says tliat Jie has discarded it entirely for the more satisfactory 
method of dipping, special preference being given to a dip of cotton- 
seed oil. Full details of this process and the form of vat required are 

Fen in the chapt^ on remedies and their applicatiou. 
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The Dog- Tick or Wood Tick. 



{Dertnaaenioi 






The most common tsck tbrough the Northern States, at least, ia the 
so-called dog tick, the name being associated with its most common 
host. It occurs, however, very frequently on other animals and on 
man. When fully gorged, the ticks are nearly half an inch long, and 
they seem to favor the ears of dogs, or at least parts near the bead. 

The males, fig. 153, do not enlarge like the females, but are about the 
size of the females before engorgement, and the body above as well as 
the borders of the legs are marked with bright, silvery lines and 
blotches, as shown in the figure. 

As with other species, the young climb to the outer parts of leaves, 
from whence they are readily brushed to the bodies of passing animals. 



The Lone Stae Tick. 

(Amblyomma unipancta Pack.) 

This species, next to the cattle tick, is probably of the most impor- 
tance in the Southern States, sharing with that sx)ecies the hospitality 
of cattle and also attacking 
other domestic animals. It 
is thought probable that, 
like bovis, it may convey 
Texas fever. 

It is easily known by the 
single bright, silvery spot 
on the back. When fully 
gorged, the female is about 
'equal to the cattle tick in 
size. 

Measuresof treatment will 
be the same as for that 
species. 

The Eabbit Tick. 

[RhipMttoma leporit.) 

This is a rather common species on rabbits, and is found perhaps 
more commonly in the ear than elsewhere on the host animal. It is a 
small species, and the figure will indicate its Ibrm. 
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A very comuiou tick upon the little grouud squirrels in the Miasis- 
sippi Vfdley is a species which Di-. Marx 
has det«TmiDed for me as rtctnug. If 
this be identical vitU tlie European 
ricinus, its habits would seem to be some- 
what different, as there it is siiid to oc- 
cur on dogs and other large tnamuials, 
bnt here it is apparently confined pretty 
closely to small rodents. 

The fignre will serve tx> distingnlsh it, 
and it is hoped that it may receive the 
attention of students, so that the fnll 
details of its habits may be better 
known. 

Fia.iS5._JHiii«TKin»#-<uiiBrp)d{orig. Ixodes reduviug, ertnocevs, and margi- 
natu«, Hyalomma <EgypUum and afri- 

canvm, and Dermacentor reticulatut are among the species recorded as 

troublesome in the Old World. 

Family SARCOPTID.^. 

This family includes species which are strictly parasitic, and all may 
be considered as normally infesting the skin, those species which occnr 
within the quills of feathers, in burrows of the skin, or in the subcuta- 
neous tissue, or on internal organs, being extreme forms and doubtless 
in all cases derivatives from species that first lived on the surface. 
In fact, the extreme forms of mites in this family show in a beautiful 
manner the gradual adaptation to different modes of living and lead to 
the worm-like condition presented by Demodex. 

The species are all minnte, often almost invisible to the naked eye, 
the skill striated or furrowed, usnally white or transparent, the month 
parts fitted for biting or suction, the tarsi generally with sacking disks 
for attachment, and the eyes wanting. 

The Pigeon Plume Mitb. 

(Falciger roetraUu Bachbolz.) 

These mites live in the feathers of the pigeon and other birds, and 
some very interesting facts have been brought to light by the studies 
of Megnin and Trouessart, which show that the mite may undergo a 
peculiar transformation during the immature stages, whereby, instead 
of remaining oti the feathers outside the body, they mi^ate within the 
skin and live in the subcutaneous tissue or attached to the biood ves- 
sels of the neck. In this form they are rather worm-like, and were 
originally described as a distinct species, Hypoderas aolitmbte. 
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The same form occurs on the blue heron, and I have taken it in 
immense numbers from the subcutaneous tissue of this bird at Ames. 

In the genus Dermaleichus and allies we have an immense number 
of forms occurring on various species of birds, scarcely any of which 
have been studied in this country. 

They will form a most interesting study, though, so far as present 
knowledge indicates, there is little of economic importance to be 
attached to them. 

The Cystic Fowl Mite. 

{Laminoaioptes cysticola Vizioli.) 

This mite is described as living normally on the surface of the skin 
or under scales, but commonly working into the subcutaneous connec- 
tive tissue, more rarely to the deeper portions, and on its death the 
presence of the dead matter results in the formation of a calcareous 
cyst or miliary body, which gave rise to the technical name of the 
si)ecies. 

Chickens, pheasants, and geese are among its hosts. 1 do not know 
of its occurrence in the United States. 

Internal Chicken Mite. 

{Cyiodites nudus Vizioli.) 

These are minute mites that live in the air passages of gallinaceous 
birds particularly, and, according to Eailliet, they api)ear to the naked 
eye like minute active granules runnipg over the surface of the walls 
of the air cells and in the trachea and bronchi. They appear to suck 
simply the serosity of the tissues, and, unless in great number, to 
cause no great inconvenience to their hosts, but if in great numbers 
to cause active irritation and asphyxia. 

The species has been observed in this country at Washington, D.C.,^ 
and I have specimens from Dr. Hassall, of Baltimore, taken from the 
peritoneum of chicken. 

Mites Infesting Mice. 

We may mention here two interesting little mites, Myobia musculi 
and Myocoptes mvsculintts, which infest mice. Tiie former I have found 
many times on mice at Ames, and have also received it from Professor 
Bruner, of Nebraska University. 



^ Riley Am. Nat., VoL X VII, p. 422. 



264 insects affecting domestic asihals. 

The Eab Mite. 

(Ckoriopies aurioularum Lncu et Nicolet.) 

Thi8 species, represented by varieties cania, felts, cati, and furonis, is 
described as affecting particularly the anditory canal of its hosts. I am 
not aware of its recognition yet in America. 




The Choeioptbs of the Hobse and Ox and Goat. 

{Chorioptea aymbiotea Verheyen.) 

This mite, unlike the iteh mite, does not burrow into the skin, but 
adheres to the surface or to hairs by means of remarkable sacking 
organs attached to the legs. From this vantage ground it pierces the 
skiu and fc^ds upon the serous fluids. 
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The Tarieties occarriug on the horse {equi), on cattle (bovis), and on 
the goat (capr<E)f are considered eertainly as belonging to the one 
species, while there is some question as to the form occurring on sheep, 
mentioned later, and on the rabbit. 





3 ( ) 



The variety occnrring on goats is credited with having ravaged the 
goats, in the Grisons, iii the valley of the Prattigau, Switzerland, in 




— Chorioptfa gymbli 



1851, 1852, and 1863, when out of 2,600 animals half were attacked and 
600 died. 

Evidently the dipping treatment will prove the most effective for 
these parasites. 
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Foot Scab of Sheep. 

This variety of scab, which is due to ChoHoptes symbioiea Verheyen, var. oois, is 
of rare occurrence. It has been noticed and studied in Germany by Znrn. 

The seat of the disease is in the feet and limbef. The disease progresses very 
slowly from the feet, and little by little invades the upper part of the limbs and 
adjoining parts. It is not readily communicable to other sheep, and spreads slowly. 

In the beginning this variety of scab is characterized by the reddening, followed 
by the abundant scaling of the skin, and later by yellowish white crusts. The 
animals stamp, scratch, and bite the parts, showing an intense itching. As the dis- 
ease progresses the crusts become thicker, cracks form in the folds of the pastern, 
and the limbs become quite unsightly. The parasites swarm beneath the crusts, and 
when found form a certain symptom of the character of the disease. 

Foot scab is not a serious malady, as it readily yields to treatment and is slow of 
extension. Any of the remedies proposed for the treatment of common scab may be 
used with good effect. (Curtice.) 

The Scab Mite of Sheep, Horses, and Cattle.* 

(Paoroptea communis Furst.) 

The disease known as scab of sheep is among the few parasitic dis- 
eases which is fully appreciated by the majority of sheep breeders, so 
well known, indeed, that many of the States have stringent laws in 
force for its quarantine or extermination. Curtice says : 

Of all the diseases of sheep in this country scab is the most feared by the flock 
master. So insidious is its attack, so rapid its course, so destructive its effects, and 
so difficult is it to exterminate that it has justly earned the distinction of being more 
injurious than any other disease caused by external parasites. Scab alone of the 
parasitic diseases has become the subject of legislation in most countries, and yet, 
if proper precautions were taken and a rational treatment followed, this disease 
could soon be completely eradicated. 

The earlier writings upon the disease do not give us definite infor- 
mation as to the parasite in hand, but in 1841 Gervais (Ann. SocNat.) 
gave the species a scientific description under the name of Psoroptes 
equi^ and the later publications of Gerlach, Furstenberg, Murray, and 
M^gnin contain detailed discussions of its habits, anatomy, etc. 

Scab Mite of Sheep, 

(Var. ovia,) 

This is the variety which produces the best known form of disease; 
indeed it appears that the effects of this parasite are by no means so 
much dreaded upon the other hosts, either because those animals are 

not so seriously influenced by its presence or because their skins do not 

' « 

'There has been considerable confusion with regard to the name of this species, 
partly owing to the fact that some authors have given a name for each form occur- 
ring on the horse, sheep, and cow, partly because the earlier names have not been 
respected by later writers. The names adopted here are the ones that seem to be 
the rightful ones, taking the first for the species as a whole and using the varietal 
names to indicate the host animal. 
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furnish so favorable a resort for the multiplication of the pests. On 
this aciiount the history of the species is more particularly the history 
of this variety. 

Its distribution is at present practically over the entire world where 
sheep are bred, and while there may be practical immuiiity in some 
States where vigilant attention has been in practice, no sheep breeder 
should neglect occasional examination for it nor, especially, the most 
careful scrutiny of all new animals introduced into his llock. 




The effects of the parasite on the sheep and the appearances by 
which it may be detected are here quoted ironi Curtice's Animal Para- 
siteeof Sheep: 

AtteDtion to tbe diseaee ia first attracted by tbe infected sheep ecratohing and blt- 
iag and rubbiDg themselves. Tbe conts of the animals look rough, taggy, and felted. 
Tbe itcbing ia always tuoBt violent when tbe sheep have been heated by driving oi . 
warming in tbe stable. 

By separatiDg tbe wool nnil examining a recently infected spot there can be seen 
Bome minnte eleTationa Trbich diifor from the auiTounding abin in being slightly 
whiter or yellower and which have lieen produced by the bites of the peeta. The 
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insects themselves can be fonnd among the hairs at but little distance from the bites. 
As time passes and the insects multiply in numbers these elevations become more 
and more numerous and closer and closer together, until they finally unite over a con- 
siderable extent. From the summit of each elevation or papule a watery, serous fluid 
exudes and accumulates, which transforms them into vesicles and pustules, and 
which in drying cover them over with a thin crust. In a few days the whole surface 
is covered with a yellowish, greasy, scaly layer, under which the parasites are hidden. 
As the disease proceeds this layer gradually increases in thickness by an increase of 
the serous exudate, and in circumference by the extension of inflammation produced 
by the ever-multiplying parasites which live beneath it, forming scaly crusts. These 
crusts in being torn out, mainly by the rubbing with which the sheep endeavors to 
allay its intense itching, carry with them the tags of the wool, the loss of which is 
an early symptom of the disease. At a later period the crusts are replaced by another 
set of thicker, firmer, adherent scabs, which are still further enlarged by the out- 
ward migration of the parasites. As they abandon the center of the scabs these are 
again replaced by a peeling off* of the external layers of the skin, which gradually 
heals, while the disease slowly progresses at the outside. The complete cure is very 
slow, and the skin remains thick and folded for a long time. In sheared sheep the 
skin becomes covered by a thick, dry crust, like parchment, while beneath it remains 
much swollen. 

The fleece of scabby sheep presents a characteristic rough look. In places the 
wool is stuck together in masses; in others it falls, while in others, which are 
apparently sound, it can be easily plucked off. The rubbing and scratching 
indulged in by the sheep not only tend to tear away the wool but increase the irri- 
tation of the skin, which may be intensely inflamed and finally end in superficial 
death of the part. Unlike Sarcoptes, the Psoroptes seeks the longest, thickest wool. 
It begins its attack along the back and extends to the neck, flanks, and rump. The 
Psoroptes are seldom found in the region of the chest and abdomen. They are col- 
lected in masses on circumscribed surfaces. The scabs they produce constantly 
increase at their edges, and their number depends on the number of places invaded. 
Owing to the closeness in which the sheep congregate and to their violent scratch- 
ing, the parasites become very generally scattered, and finally, the scabs may run 
together. 

While few of the parasites are present in the older diseased parts, at the edges of 
the scabs they can be found in swarms. They look like little white points with a 
brownish extremity. If picked up by the point of the knife or a sharp stick and 
placed on the hand they will be seen to move. The six-legged young, the eight- 
legged adults, the sexes, couples joined together, and the eggs of this interesting 
insect can easily be identified by the aid of a low-power magnifying glass. 

DESCRIPTION AND LIFE HISTORY. 

The eggs of this mite are minute, glistening white specks, longer than 
broad, and nearly uniform in thickness. They may be found under 
the scabs as before mentioned, and their detection, even when mites 
are not seen, may be taken as evidence of the disease. 

The larvae have nearly the same shape as the adults, but are to be 
distinguished by the fact that only six legs are apparent. 

The full grown mites are nearly as broad as long, and are charac- 
terized by their piercing mouth parts and the structure of the two 
posterior pairs of legs (see fig. 159). In the male, the fourth is much 
reduced, and the third bears a long thread-like appendage passing 
the sucker, while in the female this leg carries two long, thread-like 
organs and no sucker. 
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Tlie only treatment for tliis species worthy of recognition is tliat of 
dipping, and this, if properly done, will secure the extermination of 
the pest, and a flock once freed will not become again infected except 
by exposure to infected animals or by the introduction of scabby 
individuals. 

So important is this parasite deemed that many of the States have 
iulopted stringent laws for the qnarantine of infected animals and for 
prescribing dips that must be used. A summary of these regulations 
and the formula; for the various dips will be found in Curtice's Animal 
Parasites of Sheep, which should be in the hands of all sheep owners. 

The particular kind of dip is of less importance than the thorough 
use of the one selected. The tobacco dips, sulphur and lime dips, and 
also several of the patent dips prepared by reputable firms, can be 
recommended. The main objection to the hitter, perhaps, is the fa«t 
that the user must pay a rather exorbitajit price for a few simple chem- 
icals, and further, in the case of the arsenical dips, that he may not 
know the ingredients or their proportions and thereby endanf^r the 
animals treats. (See details of dipping in chapter on remedies.) 

The Itoh Mite. 

(Sareoptet acabiei Lati.) 
The itch mite of man is perhaps becoming a X'retty rare pest in civil- 
ized communities, but since it occurs at times on domestic animals, and 
in certain varieties becomes at times a serious pest to such animals, it 
deserves treatment here. Authors have differed greatly in their treat- 




—SarcopUi icaHei: male and foiaale (reduced from F 



ment of the species, some making a different species for ciicli host 
animal, believing that they conld find distinctive characters in the 
size, arrangement of spines, etc., but Kailliet, who has published the 
latest full discussion of the species, has combined most of these under 
the one species seaiieif though in some cases retaining the varietal 
distinction for various hosts. 
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The varieties so retaiiied are hommis, iufesting man ; scahiei crv*lo»(B 
Fnrst., for the so-called " Morway itch ; " equi, for the form infestiDg the 
horse; ofj«, on the sheep; cajww, onthegoat; cameH, on thecamelj auch- 
eniie, od the llama; suis, oo the hog; cuniculi, for the rabbit and hare; 
furonis, on the ferret; cants, on the 
dog; hipi, on the wolf; uutpU, on the 
fox; leonis, on thehoa, and womiati, 
on the wombat. 

All stages of the parasite oocnr 
on the host upon which it is abso- 
lately dependentfor existence. Gen- 
eration after generation may occur 
on the same animal. The mite bar- 
rows into the skin, in this respect 
differing from the scab mites. 

The adult mites are flattened, 

rather circular in outline, and may 

be separated from related forms by 

the character of the feet and by the presence of six short spines or 

thoms on the thoracic portion and fourteen on the abdominal jwrtion of 

the body. ■ 

Eggs are deposited along the burrow as the mite extends its channel 
into the deeper portions of the skin, and as they hatch tlie young feed 
upon tlio surrounding tissues, and it is said molt four times before 





FlQ. 162.— So«op(« tcabiei: 



maturity. When fully grown they wander around and mate on the sur- 
face of the skin, after which the females begin a fresh burrow. 

Infection with this parasite is acconipauied with intense itching dur- 
ing the formation of pustules and inflamed areas, and while in man 
it is usually confined to the base of the fingers and between t lie knuckles, 
in aggtavaied cases the whole hand and arm may become invaded. 
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The " seven-year itch," " army itch," and "Jackson itch" are simply 
aggravated cases, where, fromlackof good sanitation, the mitea are able 
to thrive better tban usual. 




In the haman subject the application of sulphur ointment, iu addi- 
tion to frequent washing with soap and hot water, and for domestic 
animals the use of washes or dips, as for scab mites, are to be adopted. 

iTOfi Mite op the Cat. 

{Sareeptei cati Hering and. Qarlach.) 

I am not aware that this species has beeu observed in this conntry, 
but from the descriptions of it in the Old World it must be a very 
destructive species to the animal it infests. Our account is taken from 
Murray : 

On the cat and mbbit tlie ejiecies is a good deal gmalleT tban the Sarcoplea tcabiei 
The thorns ur spinea on tlie back begin to alter; on the thorax they are absent or 
tiiruMl into hairs, and there are now twelve thorns on the bact of the abdomen. 

Both iu the cat and the rabbit this parasite tabes the head as its point of attack, 
and more particalarly the base of ihe nose, tho lips, the ears, and the ejes. Even 
when the animal is inoonlated elsewhere hj' putting mites upon other parts of the 
body, and after they have actually taken posBceeion and begun to burrow, theysoon 
leave these parts and, making for the head, estahlish themselves about the noae and 
the ears. In its early stage the harrows, when sought for, can bo easily seen, hut 
the obstruction caused by the numerous hairs makes them more tortuous and often 
interrupted. As the mites increase, so do the burrows ancl the itching, and the cat 
scratches itself and tears the skin. Then the hairs fall off, and the parte around the 
eyes, noae, and eara become covered with hard criutB spread over and adhering to 
the snfl'cring parts. The time that the mischief takes to reach this stage variea 
according to the age, strength, and condition of the cat. As a rule, the young and 
strong reatst longer than the old and feeble. In them by the twentieth or thirtieth 
day it may have spread over the head, ears, nose, shonlders, and even the back 
and loins. The crust becomes harder and gray and agglutinated to the hairs, and 
under the crusts the specimens of the Sarcoptes may be found. By degrees, as the 
malady progresses and the animal becomes weaker, the skin increases in tkickness, 
becomes hard, stiff, and forms voluminous folds round the neck. The swelling 
of the tissues increases and their inflammation estenda to the-nostrils, obstructs the 
respiration, and gives tlie bead of tboc;it that elephantiasian appearance that occurs 
in the Uon, and is indeed a constant character in coses of itch amuu - feline animals. 
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When it has completely covered the head, it extends by degrees over the whole 
body ; it is then impossible to describe the miserable condition of the poor animal, 
which the parasites are devouring as if it were a dead carcass — the feebleness is so 
great that it totters on its limbs and can scarcely drag itself along. All its skin is 
a focus of infection, where crusts and entangled hairs form pieces like hideous shells, 
and which pieces tear off in plates. It is true that they rarely reach this extreme 
stage, beiug usually destroyed before the disease passes through all the stages 
of complication. Still plenty of dead cats that have had the disease bad enough 
may be seen in the dust carts and on the manure heaps of all great towns. The 
most of them are either killed or die in cellars of houses where they have taken 
refuge. 

lu the country the complaint is much rarer, the opportunity for contagion being 
much less ; but when it appears there it runs its course as rapidly as in towns. M. 
Delwart, of Brussels, said, in 1830, that he had seen on large farms, where a great 
many cats were kept, the malady spread- itself with such rapidity that in four or 
five weeks all the cats had been carried off by the infection, and in 1827 M. Sarjons, 
a veterinary surgeon, residing at Tarbes, related that a very intense epizootic itch 
had raged in that district among the cats for several years, and it proved so mur- 
derous that entire villages remained wholly deprived of cats. The malady seems to 
vary in virulence at different times, and when very bad it is called epizootic, when 
milder sporadic; differences which maybe due to the character ^of the season or 
general robustness of the animal's health at different times. 

The symptoms are the same in the rabbit when it is infected. 

The remedies that are used for the itch in man should be used for this variety, 
and of course modified in their administration to suit the different characters of 
the patient. 

In the country the cats may occasionally in automn be seen suffering from great 
irritation, and people are apt to jump to the conclusion that they have got the itch. 
But it is always easy to tell whether it is so or not, for if the itch it shows itself 
about the head and nose and ears, and if, instead of that, the irritation is about the 
feet, ten to one it is caused by the harvest mite, Leptus autvmnalis, which the cat 
has caught in wandering about the garden, and usually on examination the matter 
can be put beyond doubt by finding the little red mite in the fur or between the 
claws of the cat. If kept from getting a fresh supply, it will soon get better, for 
the mites will soon leave it of their own accord; but if allowed to get a fresh 
supply every day, it will of course get worse and worse as long as the supply is 
renewed. 

Another variety of this species is the rabbit mite, var. (mnumlijWhich 
produces the same symptoms in rabbits and hares. 

The Itch Mite of Fowls. 

(Sarcoptes mutans Robin and Lanq.) 

This species is a parasite on the domestic fowl. We owe our knowledge of it to 
M. Lanquetan, M. Reynal, and Professor Robin. A full description, with careful fig- 
ures, will be found in the Bulletin of the Society of Moscow, 1860. It is a very flat, 
broad species, and the absence of spines on the back at once distinguishes it from 
all the preceding. The ailment produced by it is observed most frequently on the 
hen and cock, appearing first on the feet, on the comb, and about the beak. No pre- 
monitory symptoms indicate its approach. The fowls preserve their appetite and 
liveliness, although sometimes a careful observer may see that the sick animals shake 
their heads, raise and stretch their legs in a convulsive manner. If the examination 
is followed up some white points and lines traced in zigzag, covered by very small 
scales, which the least rubbing knocks off, may be seen on the comb. The skin 
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ooTSred bj' tfaem is lightly chagrined and of a brown ooloc, which oontraata vtth the 

Ted color of the rest of the comb. At that period no lesion of the tissues is obeerva- 
ble. The malady remaina stationary for fifteen days or even a month, at the end of 
which time the base of the comb thickens and becomes darker, and the linear troo- 
ings assume the appearance of trne hnnows of the itch insect, and at the bottom of 
them the Sarooplea luutana is to be found. At a later period the feathers of the head 
and abont the beak nndert;o a remarkable change. They turn back, stand on end, 
and lose their brilliancy; they become white and atrophied, as if there viere some 
peiveision of the aecretion of the skin of the bolb. At the point where the feathel 
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male and ibmale (copied from Murray's flgiu«8 reduced from RflbiD). 



of epidermio matter in a bed of 
« lines or burrows formed by the 



detaches itself from the shin there ia fannd a ma 
the thickness of some millimeters, and all afoond 
t&ising of the skin. 

As the malady proceeds the feathers of the head and upper part of the body 
become atrophied; their iteo extremity bends, twists, and rolls upon Itself, and ends 
by disappearing in the midat of the epidermal products accumulatoU at the base of 
the qnill. The head and neck of the fowl have 
at that period a very peculiar aspect. They are 
despoiled of all the feathers that decorate them 
intheir normal state. The comb ia brown, with 
a rugged snrfaoe, drawn hook npon itself, broad 
at its base, and spotted with whitish, mealy 
patches. On various parts crusts, of some lines 
in thickness, appear, which when detached leave 
a scaly surface, which recalls to mind the disease 
named phthirjasis. The complaint does not 
always begin on the head. It sometimes makes 
its lirst approacheH on the feet. Similar Bynx>- 
toms occur there, but they proceed more slowly, 
the scales on the feet aud lege 
begin to come off, and a crust forms upon them, Bobln). 

more eepeeially between tlie toes. Sometimes 

it envelops the whole of tlie foot and tibia, forming a crust a third of an inch in 
thickness. Bits us large as a hazel nut or a walnut may be broken off. ' This affec- 
tion has much analogy with the Nomegiao itch above described. It can be com- 
municated both to man and the horse. (Murray.) 
4653— No. 5 ^18 
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The Smooth Sabcoptes. 

(Sarcoptes Icevis Railliet.) 

This species, described by Eailliet in 1885, is represented by several 
varieties that live in the feather bnlbs of birds, notably the pigeon and 
hen. It has not been observed as yet in America^ but it is quite likely 
that it may be found to occur here. 

Family DEMODEOID^E. 

This family includes only one genus, the description of which will 
indicate the family characters. 

The Follicle Mite. 



(Demodex folHcttlorum Simon.) 

The follicle mites are rather degenerate worm-like forms that occur 
in the hair follicles of different animals, the variety occurring on man 
{hominis)^ producing the little specks or blackheads so frequent on the 

face, and which are said to be almost uni- 
versally present, though it is seldom they 
cause any special irritation. The variety 
occurring on dogs (Oaww), produces a se- 
rious disease, as does also the one on hogs 
(Suis), In both these animals the affected 
parts are the face and nose and occasion- 
ally larger tracts of the body. 

The variety on cattle affects the body at 
large and has a somewhat different inter- 
est, as it is recorded as damaging the hides 
for market. A record of its occurrence in 
this manner is given by Walter Faxon and 
also by Dr. C. W. Stiles. 

The mites evidently undergo all stages 
of development in the follicles, but doubt- 
less migrate over the surface of the skin 
when mature and before laying eggs. 
The use of dips and washes would seem 
to be the only sure treatment for domestic animals, and if it is thought 
necessary a similar mode could be adopted for man. 



m 




Fio. 166. — Demodex foUicidorwrn, var. 
hominis: a, mite greatly enlarged; 
b, mites in hair follicle and seba- 
ceous gland — enlarged (copied from 
Murray). 



Order LINGUATULINA. 

This group, which includes a few species of remarkably modified 
Arachnids, may be recognized by the worm-like footless condition 
of the adult, two pairs of hooks at the sides of the mouth, and the 



ARACHNIDA. 275 

rndlmentary condition of the circulation and respiration. Only one 
species need be mentioned here. 



Lingtiatiila rhinaria Pilger. 

The worm-like condition of this parasit* may be inferred from the 
fact that it was originally described as a tapewoim {Tconia rhinaria), 
bat its Arachnid affinities were 
early suspected, and with the de- 
termination of the early stages 
were proven beyond question. 

In the adult worm-like stage it 
is a parasite in the nasal cavities 
of various animals, especially car- 
nivores, the most common host, 
perhaps, being the dog. 

The larval state occurs iu the 
viscera of djfferent animals, but 
more particularly those which are 
herbivorous — the horse, sheep, ox, 
goat, and many others — as well as 
man. 

The migrations between these 
hosts, which are evidently an es- 
sential part of its existence, may """'■ 

be stated in brief to be the discharge of numeroas eggs in the 1 
cavitites of the dog or other host, which, in sneezing or coaghing. s 
them over vegetation that later is taken as food by some hfr^r^rrgf 
animal, and following this ingestion the embryos escape infeD ^ r 
and viscera of the new host, occupying especially the mes«i.:e 
liver, etc., where they remain in an inactive condition n.^ 

of the Tisoov Ncaaiflar > 
are eat«ii in- k mani t "M 
they gaia mu x M - m mfm 
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OHAPTEE VII. 

REMEDIES— PREVENTIVE TREATMENT .» 

There are so many of the external parasites of domesticated animals, 
which, even thougli very widely different in structure and affinities, 
have very similar habit and can be reached by practically the same 
treatment, that a chapter devoted especially to general treatment will 
be of special importance. We may consider the subject under the 
heads of "Preventive measures," " Insecticidal substances," and 
"Methods of application of remedies." 

PREVENTIVE MEASURES. 

Prevention is for a large number of parasitic forms by far the most 
desirable plan. For some it is the only plan that can be of any service 
in avoiding injury. 

The attacks of semiparasitic forms, as mosquitoes, flies, buffalo- 
gnats, etc., may be abated by operating upon their breeding places 
and, further, their direct attacks upon animals, where the number to 
be protected is not too great, may be prevented in some degree by 
smearing the hair of the animals with preparations of fish oil, tar, train 
oil, and axle grease. Pennyroyal is also recommended as beneficial. 

For the bot-flies it is important to destroy the eggs before the larvae 
hatch by shaving or clipping off those noticed on horses, or washing 
them with kerosene emulsion, carbolic acid solution, dipping solution, 
or, if a dipping vat is available, by swimming the animals through the 
vat. 

For the constant external parasites, as lice, itch mites, etc., quaran- 
tine of all animals introduced into a herd or thorough treatment of 
such animals to prevent infection of a herd that is free cannot be too 
strongly urged. It is the most practical protection against these pests. 

INSECTIOIDAL. SUBSTANCES. 

In this enumeration of substances which may be used in treating 
insects affecting domestic animals, the aim shall bo to include all that 
have a real Value in this direction, either individually or in combination, 
and to indicate their valuable properties and very briefly the forms to 
which they may be applied. 

ArseniCy a deadly poison, is used in some of the dipping solutions and 

^Dr. D. E. Salmon, Chief of tho Bureau of Animal Industry, has very kindly read 

and revised this chapter. — L. O. H. 
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kills quickly when taken into the alimentary canal or penetrstting the 
tissues of the insect. It is, however, too dangerous a i)oison to be used 
except with the greatest care, and the possibility of the animal treated 
licking itself or eating food upon which the solution has dripped to 
such an extent as to get a poisonous dose is too great to give it strong 
indorsement. It has its greatest value in this connection in treatment 
of sheep scab, which often resists more simple remedies. 

Carbolic addj one of the most effective of agents against parasites 
and especially in certain combinations, is to be highly recommended. 
In many cases the crude article can be used to as great advantage as 
the refined and at great saving in cost. Used externally without other 
combination than with water, it should have a dilution of about 100 
times its bulk of water. If used too concentrated or upon very sus- 
ceptible animals such as dogs, it may be absorbed and cause poisoning. 
Dr. Francis recommends it very highly in combination for cattle ticks, 
and the Poultry World gives it the highest praise as a combination 
with slaked lime, to be used in buildings for chicken lice. 

Calomel is used in some cases, but is for the most part superseded by 
more satisfactory remedies. 

Benzine may be used in the form of a spray or wash against bed-bugs 
and fleas, and in chicken bourses against ticks, though for this purpose 
it has no advantage over kerosene emulsion. 

Gasoline may be used in the same way and for the same purpose as 
benzine. Both must, of course, be used with due regard to their 
inflammable properties. 

Cotton-seed oil is strongly recommended by Dr. Francis for treatment 
of ticks in the Southern States, especially in connection with dipping 
solutions. Its action is similar to that of other oils, and while it kills 
some of the ticks, there are others on the same animal which apparently 
are not injured by it. In the States where cotton is produced and the 
oil can be secured at low cost it has special advantages, either alone or 
combined with other remedies as an application for various external 
parasites. 

Kerosene has a wide range of usefulness in the treatment of parasites 
notwithstanding the fact that it does not seem to have fulfilled the 
requirements for a good dipping solution. It may be used free for the 
spraying of the interior of chicken houses, for the destruction of bed- 
bugs, and for filming the surface of small ponds, water tanks, etc., in 
order to destroy mosquitoes or their larvae and abate the mosquito 
nuisance. In emulsion it is very effective against lice on cattle, killing 
both adults and eggs, for use as a spray to kill horn-flies, and as a wash 
to kill eggs of bot-flies or lice. 

Emulsions may be made with either soap or milk and according to the 
following well-known formulae : 

Milk emulsion, — To one part milk add two parts of kerosene, and chum by a force 
pnmp or other agitator. The creamy emulsion which results is to be diluted with 
water^ using eight or ten times the bulk of water. 
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Soap tmuhUm, — Dissolve one-half pound hard soap in 1 gallon of hot water, and 
while still at near boiling point add 2 gallons kerosene, and emulsify by use of 
force pump or agitator of some kind. Dilute with water one part emulsion to eight 
or ten parts water, and use as spray, wash, or dip. 

Oil of turpentine is recommended as an application for external para- 
sites, but should not be applied to the skin of horses, though when 
suitably mixed it is sometimes prescribed for bots in these animals. 

Coal tar is useful as a barrier to mites and lice in the poultry house. 

Dust and ashes are natural remedies used by fowls. 

Lime in form of fine slaked dust mixed with carbolic acid and scat- 
tered throughout the buildings or applied as whitewash is one of the 
best remedies for chicken pests, as well as for the lice and mange 
insects of other animals which infest stables and fences. It is also 
used as one of the ingredients in sheep dips. 

Pyrethrum powder J known also as Persian insect powder, ^'Buhach'' 
(the California brand), and Dalmatian insect powder, is a most excel- 
lent parasiticide, and the powder dusted in rooms troubled with fleas, 
lice, or bed-bugs, on dogs, cats, chickens, etc., is very effective. It has 
been found to be the only satisfactory remedy for lice and ticks on 
sheep in winter, when the long wool prohibits other treatment. 

Sulphur as a fumigating material or dusted on the skin, in ointments 
and in dipping solutions, has a great range of usefulness. 

Tobacco is a very effective agent against parasites and in fumigation, 
in dipping solutions, and in form- of snuff dusted among hairs or 
feathers is applicable to many external parasites. 

METHODS OF APPLICATION OF REMEDIES. 

In the treatment of the different parasites there is room for much 
choice both as to the material used and the manner of its application. 
Treatment that is possible on a few animals or in a closed room may be 
absolutely prohibited on a large scale, or with herds of animals in pas- 
ture or ranch, and that which may be applicable in summer may be 
dangerous or out of the question in winter; so it will be seen that in 
giving methods it is expected that each individual is to study the 
conditions and adapt the treatment to his particular case. 

DIRECT CAPTURE OR DESTRUCTION OP INSECTS. 

There are many occasions when the use of a little dexterity may 
accomplish the destruction of an annoying bot-fly, horse-fly, or swarm 
of mosquitoes. Picking the cattle tick by hand and burning it is the 
most reliable- method which has yet been proposed for its destruction. 
A stroke of the hand or a wisp of grass, a strap or even a whip may 
accomplish the desired end, while sprays of kerosene emulsion may be 
used to destroy clusters of flies and mosquitoes on cattle as they come 
from the pastures in evening. 

A trap arranged at a stable door for catching flies from the backs of 
cattle has been described in many agricultural papers, and the following 
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square feet of house room one-half bushel of lime, place it in a box in the open air 
and sprinkle with water and secure complete pulverization ; in other words, slack the 
lime perfectly, let it get entirely cool, and then to this half bushel of pulverized 
lime add 10 pounds of sulphur and 1 ounce fluid carbolic acid, and stir the whole 
with a stick until well mixed. Then it can be safely handled with the hand. After 
sweeping out the henhouse, drive out all the birds, close all the doors and windows, 
and begin at the farther end and walk backward, scattering the mixture freely all 
over the floor and through the air onto the perches and into the nests everywhere 
thoroughly, and it is diflScult to conceive how dense the cloud of medicated dust that 
will hang suspended through the whole interior of the house. Gradually it settles 
everywhere, in every crack and crevice, and wherever it reaches a henlouse or other 
insect he retires from business permanently. It purifies as if by fire. I think there 
is nothing equal to it for thoroughness, cheapness, and expedition. If the chicks 
have roup, leave them in the house and let them stem the storm; it won't kill nor 
hurt them, but the sneezing will be terrific, and every particle of mucus that has 
accumulated in the air passages and throat will be expelled. 

Stocking the poultry yard at the start by rearing eggs in an incu- 
bator and never introducing a fowl to bring parasites, should avoid 
many of the worst poultry parasites. 

FUMIGATION. 

Fumigation as a method of treatment has a limited value, but there 
are circumstances under which it may be of great service. It involves 
too much expenditure of labor and time to prove of general value. In 
winter time, when washes or dips are unsafe from danger of chilling 
the animals, it can be used to advantage. As a general plan, however, 
the writer would recommend the use of other measures at times of the 
year when this objection will not hold. Either sulphur or tobacco may 
be used, but the latter seems in some respects preferable. Fumigation 
with sulphur is sometimes available in vacant buildings or rooms to 
clear them of bed-bugs, fleas, and other pests, and may be adopted for 
henneries that can be tightly closed. Sulphur should always be burned 
in an iron vessel to avoid danger from fire, and if previously moistened 
with alcohol much trouble will be avoided in causing it to burn. 

A simple plan of fumigation for cattle and horses is to cover the. ani- 
mal with a blanket or air-tight canvas kept as free from the body as 
possible and to puff fumes of tobacco from a bee smoker under the edge. 

A permanent box stall may be made just large enough to accommo- 
date the larger animals, with an opening for the head, the animal 
being held by a stanchion. The opening must be provided with a close 
canvas, arranged so that when the animal's head is in place the edge 
of the canvas can be drawn down tight just behind the eyes, thus 
inclosing every part but the mouth, nose, and eyes. A tight door must 
be arranged to close behind the animal, and the fumes may be intro- 
duced by pufifing from a bee smoker or by burning tobacco or sulphur 
in a tin or sheet-iron tube passed through at some point on the side, the 
outer end being closed and the heat applied by using a small oil stove, 
with due precautions to avoid communication of fire to the building. 
It has been found that by this plan cattle lice could be killed by an 
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exposure of fifteen to twenty minutes, but in some trials on sheep it 
was ineffective even with an hour or two of dense fumes, the long 
matted wool evidently protecting the parasites. In the experiments the 
sheep had wool 6 inches or more long. When out of the wool the 
insects succumbed quickly to fumes. 

WASHES AND DIPS. 

t 

Applications of liquid remedies are the main reliance in the treat- 
ment of external parasites, and the choice between methods depends 
largely upon the amount of work to be done. 

The most available substances are the solutions of tobacco, diluted 
carbolic acid, kerosene emulsion, infusion of stavesacre for lice, or some 
of the regular sheep dips. 

For lice on cattle a wash of kerosene emulsion rubbed on with a rag 
or the hands to the parts where eggs and lice are most abundant can 
be used even in winter, with some care to avoid exposure, and while 
not usually reaching every louse, will sufi&ce to keep the pests in check. 

Tobacco decoction. — A simple tobacco decoction is made' by steeping 
tobacco leaves and stems in water. Such decoctions are poisonous to 
most animals and should not contain more than 2 to 5 per cent of 
tobacco. With horses they should only be applied to a part of the 
body at one time. 

Tobacco and sulphur dip. — A combination especially favored in Aus- 
tralia, given by Curtice, consists of tobacco and sulphur, of 1 pound each 
to every 4 gallons of water to be used, the tobacco solution and sulphur 
being stirred together till of a creamy consistency and then diluted with 
required amount of water. 

Sulphur and lime dip. — Flowers of sulphur 25 pounds, quicklime 20 
pounds, water 100 gallons. Lime is first slacked in usual manner, then 
the rest of the water and the sulphur are added. Boil for twenty min- 
utes and strain well. Hold the sheep in the mixture until the scabs are 
thoroughly soaked. Immerse the head at least once. Use the dip at 
lOOo to llOo F. Dip twice, with an interval of ten days. The ingredi- 
ents should be carefully sifted before mixing, and the sediment should 
not be thrown into the tank. 

Tobacco, sulphur^ and lye dip. — Thirty pounds of tobacco, 7 jwunds of 
sulphur, 3 pounds of concentrated lye, dissolved in 100 gallons of water. 

Law^s dip. — Tobacco 16 pounds, oil of tar 3 pints, soda ash 20 pounds, 
soft soap 4 pounds, water 50 gallons. Sufficient for 50 sheep. The 
tobacco should be steeped, afterwards the other ingredients added at 
70O F. 

Cotton-seed oil. — This is claimed by Dr. Francis to give on a large 
scale the most satisfactory results for ticks. The oil is simply poured 
on a vat filled with water, the cattie being drenched with it as they 
emerge. 

For a few animals a small vat is sufficient, and pigs, lambs, dogs, etc.. 
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may be dipped in a tub or barrel. There is a patented dipping device 
for lowering animals into a tank. 

Wherever dipping is to be practiced to any great extent the con- 
struction of a permanent tank or vat for the purpose will be a matter 
of economy.' 

The following description of the method of constrncting a dipping 
vat is from an article in the Texas Farm and Eanch, by Dr. M, Francis, 
of the Texas Agricultural and Mechanical College, It is so clear in 
explanation that anyone should be able to construct a vat fitted for the 
purpose. If the vat is intended for dipping sheep or small animals 
only it may be made siualler, but it would evidently be in proportion, 
and if it is intended to keep the vat constantly filled ready for use it 
might be preferable to have one for horses and cattle and a smaller 
sized one, with the proper dipping solution, foi' sheep, hogs, dogs, etc. 
It is thought, however, that by the use of a false bottom, so as to pre- 
vent any possibility of the smaller animals failing to get out of the 
larger vat, that all animals could be treated in one of large enough 
size to accomtnodate the largest animals. 




FlO, WB.— Section of dipping vat. 

Dr. Francis's descripttOQ was in the form of a reply to Mr. James M. 
S'iall, Rockhampton, Queensland, Australia: 
Mr, Jambs M. Niall, 

Mookhamplon, Quetneland, Auatralia. 

Dear Sir: Yours of Deeemljor 24 is before me. Tioka have bncome such a onree 
in this country that we have beon c'onipeJlecl to devise aomo mtiaus for their destnio- 
tion. After varions unsuccesBfiil attempts in this direction, wo have adopted the 
dipping process witli very gratifying reaulta. 

We Qse a large vat of 5,000 gallous capacity and force the cattle to sirim through 
it. Without further remarks, I will now deicrilte the arrangement and it« operation. 
(See iig. 169.) 

' Many of the patented or registered dips are valuable and, if the nser does not 
object to paying a higher price for the ingredients ased, may be utilized. 
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In selecting a location for a Y&t I would advise a point to which water is con- 
venient. This may be fumiehed b; a wind pump, pond, oi atreajn. I nonld avoid 
waters containiDg minerals or alkali. I know of no objection to salt water. 

Excavate a trench. 7 feet deep, i feet wide in bottom, and 24 feet long, in which to 
bnild the vat. 

In doing this considerable of tbe work can be done b; plowing and scraping the 
dirt oat at one end and damping it so as to form a mound on which to bnild the 
dripping platform. 

The trench must be completed b; haod labor by throwing the dirt ont in abont 
equal quantities on each side. 

Lay in bottom of trench 2 pieoee of 4 b; 4 inches by 24 feel long 34 inches apart; 
lay them parallel and level. On these nail cross pieces S.hy 4 by 13, 18 inches from 
centers beginning at square end of trench. This will require 17 pieces 3 by 4 by 48. 
Cut 34 pieces 2 by 4 by 10 for ujirighta. Nail lower ends of uprights into sills and 
oross pieces, and slant upper ends outward, making upper ends 8 feet apart. 

Having done this continue the 4 by 4 inch bottom sills 16 feet np the incline and 
make the onter ends 6{ feet apart so that the nprights to be attached will come in 
line with those nlready in place. 




7io. 170 Dlagrsmof sheep pens, ahowlng looation 



Pntci 



For floor and elding 
paint, both secret 



B on sills as in bottom. Each cross piece will be longer as yon g 
np, and uprights will be shorter. 

Fill ami taoip around the itills and cross pieces thoronghly. 
we use 2 by 4 by 16 pine, dressed and matched, laid in white s 
and face Daile<l with sixteen penny wire nails. 

Mr. R. J, Klebnrg, who built the first vat I know of, nsed 2 by 12 cypress floor 
and siding, and calked joints with oaknm. 

Extend the siding 8 feet high to prevent waste of dip ftom splashing. Bos np 
square end of vat 6 feet, cleat the inolioe with 2 by 4 pieces 18 inches apart for oa't> 
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tie to secure a footing. Brace the vat crosswise by using 2 by 6 by 9 stuflf, well 
nailed into top of uprights. This is very important as it prevents bulging and collapse. 

The dripping floor is buUt at the exit from the vat and slopes 1 foot, draining into 
vat. It should be cleated to prevent slipping of cattle. It is important that the 
exit and dripping platform be 1 foot above water line to check waves and prevent 
waste. 

We have not found a drainage pipe necessary. Fill in around the vat up to ground 
line and tamp well. Inclose dripping floor with a strong fence and provide a gate. 

Chute and trapdoor, — Make a long narrow chute, 3 feet wide, leading to vat, and box 
up sides tight, so cattle can not see out. Sink two posts 6 by 6 by 8 at end of chute 
as close to end of vat as possible and bore 1^ inch auger holes through the posts at 
ground line, and put a l^inch iron pipe through on which to balance the trapdoor. 

Allow boxing of chute to project 3 feet into vat. Make trapdoor of heavy material, 
7 feet long, 2f feet wide, and attach same to axle so as to allow 4 feet to project into 
chute and 3 feet into vat. Thus arranged it will fall back into place after being 
tilted. It is desirable, though not necessary, to face trapdoor with boiler iron, as 
it will cause cattle to slip readily and because wood soon wears out. 

Construct pens something like diagram. (See fig. 170.) You may find overflow 
pipes desirable in case of heavy rains. These consist of 1-inch or l^-inch iron pipe, 2 
feet long, one elbow and another pipe, say, 8 or 10 inches. Put long end in vat and 
short end through hole in side of vat about 5i feet from bottom, or at water line. 
In case of flooding this will allow the water to escape and will hold the oil. The 
arrangement described above has been in operation at this station two years and has 
proved so satisfactory that I have no change to suggest. 

Our vat cost about $100. I think it could be duplicated almost anywhere for $150. 
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LIST OF PARASITES ACCORDINa TO HOSTS. 

In the following list of insects affecting domestic animals no attempt 
is made to enumerate such as lead an independent existence and make 
their attacks on a great variety of animals. 

The mosquitoes, flies, bugs, ticks, etc., which have no definite host 
could be included under almost every species. 

The only exceptions made are in cases where species of special 
importance have a decided preference for certain animals, as the horn- 
fly and cattle tick for cattle. 

Further, the list is intended to be a key to the species treated in this 
work and not to enumerate every species that has ever been recorded 
on any species of animal. 



AFFECTING MAN. 

The OX bot-flies (Hypoderma lineata and 

hovis) (accidental). 
Bot-fly (Dermatohia noxialis). 
The bot-fly {Dermatohia cyaniventiris). 
The screw worm ( Compaomyia macellaria). 
The house flea (Pulex irritans). 
The dog flea {Pulex serraticepa). 
The jigger flea (Sarcopsylla penetrans). 
The crab lonse (Phthiriua inguinalis). 
The head louse (Pediculus capitis). 
The body louse {Pediculus vestimenti). 
The itch mite {Sarcoptes scahiei var. 

hominis. ) 
The follicle mite {Demodex folliculorum 

var hominis). 

AFFECTING APES AND MONKEYS. 

The ape lonse (Pediculus consohrinus). 
The monkey lice {Pedicinus spp.). 

AFFECTING THE DOG. 

Bot flies {Dermatohia noxialis and cyani- 

reniris). 
Screw- worm fly {Compsomyia macellaria). 
The dog flea {Pulex serraticeps). 
The sucking dog lonse {Hcematopinus pili- 

ferus). 
The biting dog louse {Trichodectes latus). 
The dog tick or wood tick {Dennacentor 

americanus). 
The itch mite {Sarcoptes scahieiva,!. canis). 
The follicle mite {Demodex folliculorum 

\slt. canis), 
Linguatula rhinaria. 
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AFFECTING THE CAT. 

Bot-fly {Dermatohia noxialis). 
Screw worm ( Compsomyia macellaria) 
The dog or cat flea {Pulex serraticeps). 
The cat louse {Trichodectes suhrostratus). 
The itch mite of the cat {Sarcoptes minor 

var. cati). 
The cat chorioptes or ear mite {Chorioptes 

auriculorum var. felts), 

AFFECTING THE FERRET. 

Ferret louse {Trichodectes^). 
The ferret chorioptes ( Chorioptes auricu- 
lorum fur onis), 

AFFECTING THE HORSE, ASS, AND MULB. 

Common bot fly {Gastrophilus equi), 
Eed-tailed bot fly {Gastrophilus hasmor* 

rhoidalis). 
The chin fly {Gastrophilus nasalis). 
Gastrophilus pecorum and Gastrophilus sp. 
The horse tick; forest fly {Hippohosca 

equina). 
The suctorial horse lonse {Hasmatopinua 

macrocephalus). 
The biting horse lonse {Trichodectes 

parumpilosus). 
Trichodectes pilosus. 
The itch mite or mange insect {Psoroptes 

communis J var. equi). 
The itch mite {Sarcoptes scahiei j\SkT, equi). 
The horse symbiote mite {Chorioptes 

symhioteSy var. equi), 
Linguatula rhinaria larva, adult (occa- 
sional). 
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AFFECTING CATTUB. 

Ox bot-fly; warble fly (Europe), Hypo- 
derma hovis. 
Ox bot-fly; warble fly (in America), 

Hypoderma lineata. 
The horn fly (Hcematohia aerrata). 
The screw worm (Compaomyia maoel- 

laria). 
Short -nosed ox louse (HiBmatopinus 

eurystemus). 
Long-nosed ox louse (Hcematopinua 

tenuirostris). 
Biting ox louse (Triohodectea acalaris). 
Itch mite of cattle ( Chorioptes tymbiotes, 

var. hovia). 
Itch mite of cattle {Sarcoptea aoahieij var. 

hovis). 
Scab mite of cattle (Psoroptea communia, 

var. bovis). 
The cattle tick {Boophilua bovia). 
The lone star tick (Jmblyomma unipunc' 

tata). 
Follicle mite (Demodex folliculorum, var. 
bovia). 
Linffuatula rhinaria (larval stage). 

AFFECTING 8HKEP. 

Sheep bot-fly (CEatrua ovia). 

Screw worm {Compaomyia macellaria). 

Sheep tick (Melophagua ovinua). 

Sheep foot louse (Hcematopinua pedalia). 

Sheep louse (Trichodeotea aphcerocephalua.) 

Sheep scab mite (Paoroptea communia j var. 

ovia). 
Sheep foot scab mite (Chorioptea aymbioiea, 

var. ovia). 
Sheep itch mite {Sar copies acabiei, var. 

ovia), 

AFFECTING THE GOAT. 

€k>at louse (Hcematopinua atenopaia). 
Biting goat louse ( Trichodectea climax). 
Louse of the Angora goat (Drichodectea 

limbatua). 
Goat scab mite {Paoroptea communisy var. 

caprce). 
Goat itch mite (Chorioptea aymbiotesy var. 

caprce). 
Itch mite (Sarcoptea acabiei, var. caprce). 

AFFECTING SWINE. 

Screw worm (Compaomyia macellaria). 



Hog louse (Hcematopinua uriua). 
Follicle mite (Demodex folliculorum, var. 
auia), 

AFFECTING RABBITS AND HARES. 

Rabbit \}ot% (Cuterebra cuniculif horripilum 

SLudfontinella), 
Rabbit fleas (Pulex goniocephalua, ince- 

qualia). 
Rabbit lice (Hcematopinua ventricoaua). 
Itch mite (Sarcoptea acabiei, var. auia). 

AFFECTING CHICKENS. 

Chicken flea (Sarcopaylla gallinacea). 

Flea ( Fermipaylla alakurt). 

Chicken bug (Acanthia inodora). 

Chicken lice ( Goniocotea gigaa, hologaater, 
burnetii; Goniodea diaaimilia; Lipeurua 
variabiliaf heierographua; Menopon palli- 
dum, biaeriaium). 

Chicken tick (Dermanyasua gallince). 

Chicken tick (Argaa americanua). 

Chicken mites (Cyiodiiea nudua, Laminoai- 
optea cyaiicola, Sarcoptea mutana, S. laevia 
var. gallince), 

AFFECTING THE TURKEY. 

Turkey gnat (Simulium meridionale), 
Turkey lice (Goniocotea rectangulatua, 

Goniodea atylifer, Lipeurua polyirape- 

ziua). ' 

AFFECTING THE PEAFOWX. 

Peacock louse (Goniodea falcicomia), 

AFFECTING PIGEONS. 

Pigeon bug (Acanthia columbariua). 
Pigeon lice (Goniocotea compar, Goniodea 
minor and damicorniaj Lipeurua baculua). 
Pigeon tick (Argaa reflexua). 
Pigeon plume mite (Falciger roairatua). 

AFFECTING DUCKS, GEESE, AND SWAN. 

Duck lice (Docophorua icier odea, Lipeurua 

aqualidua, Trinoion luridum). 
Lice of geese (Trinoion jejunum, Trinoion 

conapurcaium). 
Swan lice Docophorua cygni, Omiihobiua 

bucephalua). 
Lice of the guinea hen (Goniodea numi- 

dianus). 



CHAPTER IX: 
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The following list of works upon the subject of parasitism includes 
those of greater importance, and especially those containing original 
matter referring to American species. The enumeration of all papers 
bearing on the subject which was at first contemplated would have so 
enormously increased the space required that it was deemed inexpe- 
dient. The titles collected in the progress of the work would alone fill 
a volume. Moreover, it is assumed that any student who would need 
such a complete bibliography must have access to some of the general 
records of zoology and entomology which would answer his special 
purpose : 

Parasites in General. 

Albin, Eleazar. — ^A Natural History of Spidera^ and Other Curious Insects. - Lon- 
don, Montagu, 1736, p. 76, p. 8. 

Children, John George.— Catalogue of Araclinida and Insects. Back's Voyage 
au pole du nord. 1836. Pg. 11. Appd., p. 532. 

Description of the articalated animals collected in tlie northwest expedition of Captain Back. 

Curtice Cooper. — The Animal Parasites of Sheep. Bureau of Animal Industry, 
U. S. Dept. AgT. 1890. 

GuRLT, Ernst Friedr. — Verzeichniss der Thiere, auf welchen Schmarotzer-Insecten 
leben. Wiegm. Archiv. 1857. T. 23, pp. 276-311. 

GuRLT, E: F. — Die auf Hausvogeln und Siiugethieren lebenden Schmarotzer-Insec- 
ten. Mag. f. d. gesammte Thierheilkunde 1842. Jahrg. VIII. St. 4, p. 409. 
Jahrg. IX, St. 1, p. 1, tab. 1. 

Gervais, Paul. — Histoire naturelle des insectes apt^res. Paris, 1844. 3 vols. 

EoLLAR, Vincent. — ^A Treatise on Insects Injurious to Gardeners, Foresters, and 

Farmers. 1840. 

Chapter on parasites. 

Mi^GNiN, P. — Les Parasites et Les Maladies Parasitaires chez Thomme, lee Animaux 
domestiques, etc. 478 pp., 65 figs., and 26 pi. Insectes, Arachnides, Crustacea. 
Paris, 1880. 

Neumann, L. G. — A Treatise on the Parasites and Parasitic Diseases of the D'omea- 
cated Animals. Translated by George Fleming. London, 1892. 800 pp., 364 figs. 
General work. Very complete. Less fall for insects than vermes. 

OsBORN, H. — External Parasites of Domestic Animals. Rept. Stock Breeders' Absoo. 

Reprint Bull. la. Ag. Col. ; Dept. Ent. 1884. 
Packard, A. S. — Certain Parasitic Insects. (Ulustr.) Am. Nat., Vol. IV, p. 83. 
Packard, A. S. — Our Common Insects. 

Includes mention of many insects affecting domestic animals. 

Packard, A. S.— Guide to Study of Insects. Fourth ed. Salem, 1874. 
Includes mention of many species of insects affecting domestic animals. 
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Hours with Insects. Boston^ 1874-75. Relations of Insects to Man (pp. 65-96, 
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Cororhinca monocerata, 223. 
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Colymbus nigricoUis califomicns, 223. 
Compsomyia macellaria, 123. 
Conorrhinns sangnisuga, 163. 
Contopns virens, 221. 
Corvns americanus, 221, 226, 227, 245. 
Cornco, 160. 
Cottonseed oil, 278. 

dip, 282. 
Cottontail bot, 1 10. 
Crab loose, 165. 
Cricetus frumentarius, 148. 
Culex damnosns, 28. 

excitans, 28. 

excmcians, 28. 

impatiens, 28. 

implacabilis, 28. 

molestns, 28. 

provocans, 28. 

punctor, 28. 

pungens, 28. 
CnlicldsB, 25. 
Cuterebra bnccata, 110. 

cnnicoli, 108. 

emascoiatort 105. 



Cuterebra fontinella, 110. 
horripilom, 109. 
noxialis. 111. 
Cygnus bewickii, 214. 

muaicus, 214. 

olor, 214. 
Cynomis ladovicianns, 149. 
Cystic fowl mite, 263. 
Cy todites nudus, 263. 
Dafila acuta, 248. 
Deflnitions and arrangement, 9. 
DemodecidsB, 274. 
Demodex foUiculomm, 274. 

var. canis, 274. 
hominis, 274. 
suis, 274. 
Dendrocygna arborea, 214. 
Deer bote, 105. 

lice, 170. 

tick, 137. 
Dermacentor americanus, 261. 

reticulatus, 262. 
Dermanyssus avium, 253. 

gallinae, 253. 
Dermatobia cyaniventris, 114. 

noxiali.slll,ll4. 
Diomedea albatms, 230, 235, 247. 
Diplydium caninnm, 20. 
Dips, washes and, 282. 
Diptera, 11,25. 
Distribution of parasites, 17. 
Docophoroides brevis, 233. 
Docopliorus acutipectua, 223. 

agelaii, 220. 

atricolor, 223. 

bassansB, 217. 

bisignatus, 217. 

bubonis, 219. 

buteonis, 218. 

calvus, 223. 

ceblebrachys, 216. 

coccygi, 222. 

colymbinus, 217. 

communis, 216. 

compar, 217. 

corvi, 220. 

cursor, 216. 

cygni,102,217. 

flssiformis, 217. 

fuliginosus, 223. 

fusroventralis, 221. 

graviceps, 223. 

halieti, 218. 

icterodes, 192, 217. 

insolitus, 223. 

kansensis, 223. 

lari, 217. 

melanocephalus, 218. 

minuto-trabeculatus, 221. 

montereyi, 223. 

occidentalis, 223. 

pertusus, 217. 

platalea;, 217. 

platystomos, 216, 218. 

quadra ticeps, 223. 

quiscali, 219. 



DecophoruB roatratna, ; 
■iaiii. 220. 
speotjti, 222. 
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tisk.281. 
Dollobonn orjiti.-oroB. 215. 
I>oTe.Ionaeof,2I0. 
Drjobatea Tlllogns. 216. 
Dnoia, lice of, 192,213. 
Dmt, 279. 
Ear fly. e9. 
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£fii:c[B<ifpara«iIaHOii hml. le 
£tep]iantli>iEm.lBS. 
Emaui ilattnglint-af.lOS. 
SnluonaltB atalle rl, 23a. 



Equ«» 






bnrohetli. 2( 



fo»t, louse of, 170, 204. 
-oiiiocol«a alidoiDinaliB, T03, 

Immtllii, IM, 231. 

obryaiuepbaJas. 194. 

com par, 1U3, 230. 

gigai. 193. 

bologaster, 1B2, 230. 

reoUogalatna, 194, 280. 
oniodea colcbicne, 117. 



diapar, 330, 
dlaaimills, 196. 
falcieomiB. 197,231. 

mepbittdia, 23, 231. 



ropeoDBadflj.OB. 



Flesh fly, 121. 

FlieB,25. 

l"lj-ingBqiiiri el, loose of, 182. 

Tullldeiuite.274. 

foot SOHbcfBllMp, 266. 

Foiwt flies, 136. 

By arbonie tick. 137. 
Fox aqolrrel, loaao of, IB3. 
FiiUcaamerlcalia, 217,221,223,230, 238,21 
FuiiiiarOB.WS 

glacial is glnptecbs,235,244.240. 
rodgarsii, 235, 244, 246. 
Fnniie>tlDii,2ei. 
GodflltM, se.os. 
ealetMiMiptcHcarnliiK^nsIs, 22S. 
GallusgulluH.ElB. 

lifb blatory aod hal>ils of, 78. 
■u^nre aod eitent of iniury of, 7' 
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eileuti.finjnrvof,84. 

larvB of, 73, 75. 
nasalls, S5, 88, 87. 
pBCorum, 87, 
Teurluos, es. 
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Hsmatopinns tenuirottris, 176i 

tibialis, 170. 

tabercnlatus. 177. 

arius, 178. 

ventricosus, 182. 

vitoli, 176. 
Hsematopota pluvialis, 69. 
Ha^morrboidal bot-fly, 84. 
Halietus lencocepbalus, 219, 223. 

vocifer, 219. 
Harbor seal, louse of, 188. 
Hare, louse of, 182. 
Harvest mites, 251. 
Head maggot, 102. 
Heel fly, 97. 

life history of, 98. 
Hemiptera, 12, 157 
Hen flea, 144. 

louse, 210. 
Hesperomys leucopas, 185. 
Heteroptera, 157. 
HexaiK>da, 11. 
Hippelates flavipes, 134. 

flies*, 134. 

plebejus, 134. 

pusio, 134. 
Hippobosca equina, 137. 
Hippoboscid of bat, 139. 
Hippoboscidlike tabanid, 71. 
Hippoboscida;, 12, 17, 136. 

distribution of, 17. 
Hog, louse of, 178. 
Horn fly, 114. 

babits and life history of, 116. 
introduction and spread of, 115. 
nature and extent of injury of. 115. 
popular names of. and popular errors, 116. 
remedial measures for, 120. 
Horse bot-fly, 76, 85. 

flies, 58. 

louse of, 180, 207. 

tick, 137. 
House flea, 147. 

flies, 114. 
Hyalomma asgyptium, 262. 

africanum, 262. 
Hymenoptera, 11. 
Hypoderas columbse, 262. 
Hypoderma bovis, 88, 95. 

larvae of, 74. 

lineata, 97. 
Ibis alba. 217. 
Icterus galbula, 244. 
Insects as authors of epidemics, 19. 
Insecticidal substances, 277. 
Internal chicken mite, 263. 
Introduction, 9. 
Itch mite, 269. 

of cat, 271. 
of fowls, 272. 
Ixodes annulatus, 257. 

bovis. 257. 

dugesii, 257. 

erinaceuB, 262. 

marginatus. 262, 

plombeos, 257. 



Ixodes rednvius, 262. 

ricinus, 262. 

sanguineus, 257. 
IxodidsB, 14, 255. 
Jigger flea, 142. 
Kerosene, 278. 

for mosquitoes, 29. 

milk emulsion, 278. 

soap emulsion, 279. 
Laemobothrium atruni, 247. 

giganteum, 247. 

hastipes, 247. 

haaticepg, 247. 

nigrum, 247. 

similis, 247. 

trideng, 244. 
Laminosioptes cysticola, 263. 
Lanius borealis, 216. 
Larus bonapartii, 186. 

canus, 214. 

glaucescens, 244, 247. 

Philadelphia, 217. 

sp., 246. 
Law's dip, 282. 
Lepidoptera, 11. 
LeptidsB, 71. 
Leptus americana, 252. 

autumnalis, 252. 

irritans, 251. 
Lepus campestris, 182. 

sylvaticus, 153. 
Leaser chicken louse, 192. 
Lice, 157. 

Life histories of jmrasites in general, 14. 
Lime, 279. 

Limosa hsBmastica, 228, 244. 
Linguatula rhinaria, 275. 
Liuguatulidae, distribution of, 17. 
Linguatulina, 274. 
LiothedaB, 13, 210, 243. 
Lipeurus anseris, 200. 

baculus, 199, 232. 

bifasciatus, 233. 

botauri. 234. 

brevicornis, 233. 

brevis, 233. 

bucephalus, 236. 

celer, 235. 

constrictus, 236. 

eorvi, 221. 

dens us, 235. 

diversus, 236. 

forficulatus, 233. 

heterographus, 197, 231. 

infuscatus, 234. . 

jejunus, 200,234. 

lacteus, 198. 

leucopygus var. fasciatus, 234. 

limitatus, 236. 

longicomis, 233. 

longipllus, 236. 

luridus, 232. 

numida;, 198. 

pederiformis, 233. 

picturatus, 236. 

poly trapezius, 201, 234. 
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Lipeums pullatas, 234. 

squalidus, 200, 233. 

staphylinoideg, 234. 

snbaDgusticeps, 235. 

tadomsB, 198. 

taurus, 233. 

temporalis, 233. 

testacens, 233. 

toxoceros, 233. 

variabilis. 202, 234. 

varins, 235. 
Lipoptena depressa, 137. 
Literature, 288. 
Little pigeon Goniodes, 196. 
Lists of parasites according to hosts, 286. 
Llama, loose of, 204. 
Lone star tick, 261. 
Lophopbarus resplendens, 212. 
Losses due to parasites, 20. 
Loxia c-minor, 217. 
Lucilia csBsar, 123. 
Malacopoda, 11. 
Mallophaga, 13, 17, 189. 

appendix to, 216. 

distribution of, 17. 
Meat fly, 123. 
Megistopoda pilatei. 140. 
Melanerpes carolinus, 224. 
Meleagris gallopavo. 231, 234. 
Melopbagus ovinus, 138. 
Menopon biseriatnm, 212, 243. 

carduelis, 244. 

consanguineum, 243. 

crassipes, 244. 

crocatum, 244. 

expansum, 245. 

fulvomaculatum, 212. 

fulvofasciatnm, 244. 

fnscomarglnatuB, 245. 

giganteum, 210. 

indistinctum, 244. 

infrequens, 244. 

interruptus, 245, 246. 

loomisii, 244. 

navigans, 244. 

numerosum, 244. 

numidsB, 213. 

pallescens, 243. 

pallidum, 210, 248. 

percUe, 243. 

perdicis, 243. 

phsestomum, 212. 

rusticum, 243. 

scopulacome, 244. 

stramineum, 212. 

titan, 243. 

tridens, 244. 
Menura superba, 223. 
Mepbitis mepbitica, 242. 
Merganser serrator, 233, 248. 
Metbods of application of remedies, 279. 
Mexican cbicken bug, 160. 
Midges, 30. 
Milvus sp., 244. 
Mite, cystic fowl, 263. 

ear, 264. 



Vf ite, infesting mice, 263. 

internal cbicken, 263. 

itcb of cats 271. 
of fowls, 272. 

pigeon plume, 262. 
Mole, parasite of (Pediculid), 186. 
Monkey lice, 168. 
Mosquitoes, 25. 
Mouse, field, louse of, 181. 

wbite-footed, louse of, 184. 

flea, 148. 
Mules, louse of, 207. 
Mus decumanus, 181. 

musculus, 148. 

sylvaticus, 153. 
Muscidae, 12, 114. 
Myobia muscnli, 263. 
Myocoptes niusculinus, 263. 
Myoxus, 148. 
Myriopoda, 11. 
Neuroptera, 13. 
Nirmus abruptus, 229. 

alcoe, 224. 

boopbilus, 230. 

bracbytborax, 223. 

candiduB, 224. 

claviformis, 199. 

citrinus, 224. 

cordatus, 228. 

cyclotborax, 224. 

discocepbalus, 223. 

euzonius, 223. 

farallonii, 230. 

fenestratus, 224. 

fili/ormis, 232. 

furvus, 225. 

fuscus. 223. 

giganticola, 230. 

gracilis, 225. 

hastieeps, 247. 

bebes, 230. 

lineolatus, 224. 

marginatus, 228. 

menurce-lyroe, 223. 

minutus, 230. 

ohscurus, 225. 

omatissimus, 224. 

var. xanthocepbalus. 224. 

ornatus, 224. 

orpbeus, 227. 

pallidus, 227. 

parallelus, 229. 

pileus, 224. 

picturatus, 225. 

praBstans, 230. 

rotundatus, 226. 

secundarius, 227. 

signatus, 224. 

submarginelluB, 223. 

tetragonocephalus, 231. 

trigonocephalus, 243. 

tyrannus, 228. 
Nitzscbia pulicaria, 15, 158, 247. 

burmeUteri, 247. 
Note prefatory, 4. 
Kumenius arqnatns, 217. 
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NamemuB longirostris, 217. 
NycteribiidaB, 12, 140. 
CEdemagena tarandi, 105. 
(EstridsB, 12, 17, 72. 

distribntion of, 17. 

larvsB of, 73. 
(EstroM hominis^ 110. 

oviB, 102. 
Oidemia, 248. 

deglandi, 244. 
Oil of turpentine, 279. 
Olor buccinator, 217, 236. 
OncophoruB advena, 236. 

minutuB, 230. 
Opossum flea, 146. 
OrnithobiuB bucephalus, 202, 236. 

cygni, 202, 236. 

goniopleurus, 236. 
OmithodoruB americanus. 256. 
Overflows and buffalo gnats, 50. 
Ox bot-fly, 95. 

louse, short-nosed, 172. 
long-nosed, 176. 
Parasita, 13, 164. 
ParasitOB, distribntion of, 17. 

effects on host, 18. 

host list, 286, 287. 

popular notions about, 21. 
Parasitic habit, origin of, 16. 
Parasitism, results of, 16. 
Passer domesticns, 224. 
Passerella iliaca, 248. 
Pavo cristatus, 212. 

javanicos, 212. 

spiciferus, 212. 
Peacock Goniocotes, 194. 

Goniodes, 197. 

Menopon, 212. 
Pedicinus spp., 168. 
PediculidsB, 164. 

distribution of, 17. 
Pediculus anatit, 233. 

bovia, 238. 

capitis, 166. 

eaponU, 234. 

eirei, 247. 

consobrinus, 168. 

cygni, 236. 

equi, 239. 

eury8temu$, 172. 

gallirue, 243. 

mariniLS, 247. 

meleagris, 231. 

oryrhynehtu, 176. 

setoius, 236. 

tauri, 238. 

tinnunculuSf 247. 

vestimenti, 167. 
Pelecanus califomicus, 243, 246. 

erythrorh3mchu8, 233. 
Perdix cinerea, 244. 

Phalacrocorax dilophus albociliatus, 230, 233. 
Phalaropus tricolor, 225. 
Phanums tabanivorun, 63. 
Phasianus colchicns, 212. 

pictus, 212. 



Pheasant Goniocotes, 194. 

Goniodes, 197. 

Lipeurus, 197. 

Menopon, 212. 
Philohela minor, 235, 244. 
Philopteridaj, 13, 191, 216. 
Philoptertu brevis, 233. 
Phthirius inguinalis, 165. 
Physostomum frenatum, 248. 

liueatum, 248. 
Pigeon Goniodes, 195. 

Lipeurus, 199. 

louse of, 193, 214: 

plume mite, 262. 

tick, 255. 
Pipilo erythrophthalmus, 248. 
Pocket gopher, louse of, 187. 
Prefatory note, 4. 
Preventive treatment, 277. 
Procyon lotor, 237. 
Progne subis, 225, 243. 
Promachus bastardii, 65. 
Psoroptes communis, 266. 
var. ovis, 266. 

equi, 266. 
Ptychorhamphus aleuticus, 223. 
Puffinus opistholmelas, 233. 236. 
Pulex avium, 147. 

bruneri,149. 

canis, 150. 

capi, 243. 

coloradensis, 149. 

colurhbce, 148. 

inajorii, 232. 

cygni, 236. 

fasciatus, 148. 

felia, 150. 

fringillce, 148. 

fulicce, 247. 

gaUinoBy 148. 

gigas, 152. 

gillettei, 149. 

goniocephalus, 152. 

hirsutus, 149. 

hirundinu, 148. 

howardi, 148. 

ignota, 154. 

inaequalis, 153. 

irritans, 147. 

longispinus, 149. 

montanus, 149. 

palltUorum, 145. 

pavonis^ 2il. 

penetrans, 142. 

sciurorum, 148. 

serraticeps, 150. 

simulauH, 146. 

stumi, 148. 
Pulicidae, 12, 17. 

distribution of, 17. 
Pyrethrum powder, 279. 
Rabbit flea, 152. 

louse of, 182. 

tick, 261. 
Rat flea, 148. 

louse of, 181. 
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KecarviroBtra americana, 244, 246, 247. 
KeduviidsB, 163. 
Heindeer bot, 105. 
Remedies, 277. 

Kenovation of henhonses, 280. 
Rhipicephalns sangnineiis, 257. 
Khipistoma leporis, 261. 
Hhyncbopriam spinosnm, 256. 
Ricinns canis, 236. 
gallinsB, 230. 
pavonis, 231. 
Rodents, lice of, 181. 
Sarcophaga camaria, 121. 
Sarcopsylla gallinacea, 144. 

penetrans, 142. 
Sarcoptes cati, 271. 
laBvis, 274. 
matans, 272. 
scabiei, 269. 

var. crnstoBSB, 270. 
equi, 270. 
ovis, 270. 
caprsB, 270. 
cameli, 270. 
auchenisp, 270. 
furonis, 270. 
canis, 270. 
leonis, 270. 
lupi, 270. 
vnlpis, 270. 
wombati, 270. 
smooth, 274. 
Sarcoptida3, 262. 

distribution of, 17. 
Scab mite, cattle, 266. 
of horses, 266. 
of sheep, 266. 
Scalops argentatns, 153, 186. 

aqnaticos, 153. 
Sciuroptems Tolans, 149, 183, 186. 
Scinms alberti, 149. 
canadensis, 149. 
cinereus, 184. 

var. ladovicianuR, 184. 
Screw-worm fly, 123. 

as pest of domestic animals, 128. 
distribution of, 125. 
habits, as pest of man, 125. 
life history of, 130. 
remedies for, 132. 
summary, 133. 
Sheep bot-fly, 102. 

prevention and reme«ly for, 104. 
scab, 266. 
louse of, 206. 
tick, 138. 
Sheldrake, louse of, 198. 
Short-nosed ox louse, 172. 
Sialia sialis, 220. 
Simorhynchns cristatellus, 224. 
pnsillus, 224. 
pygmaeus, 224. 
Simuliidae, 12, 31. 
Simoliam canescens, 57. 

cx)lumbatczense, 33, 38, 39, 40. 
meridionale, 52. 



Simoliam molestam, 40. 
occidentale, 55. 
omatnm, 30, 40. 
pecnarum, 41. 
pictipes, 32, 58. 
j piscicidiom, 31, 56. 

• reptans, 39. 

rivulare, 57. 
sericeum, 40. 
spp., 57, 58. 
venustnm, 57. 
Siphonaptera, 141. 
Snipe flies, 71. 
Sorex vulgaris, 153, 155. 
Sonthem buffalo gnat, 41. 

area infested by, 42. 
character of sWarm, 48. 
early history of, 41. 
effect of bites of, 44. 
habits of, 44. 
life history of, 44. 
losses by. 43. 
mode of attack of, 49. 
remedies for, 49. 
Spalax typhlus, 155. 
Spatula clypeata, 248. 
Speotyt<> cunicularia hypoga;a, 223. 
Spermophile flea, 149. 
Spermophilus franklini, 149, 186. 

13-lineatus, 149, 186. 
Spilogale interrupta, 242. 
Spinus tristis, 244. 
Squalid duck, louse of, 200. 
Squirrel fleas, 148. 
fox, louse of, 183. 
flying, louse of, 182. 
gray, louso of, 184. 
ground, lice of, 185. 
Stable fly, 122. 
Sterna maxima, 2l8v 230. 
Stomoxys calcitrans, 122. 
Strix pratincola, 218. 
Strebla vespertilionis, 140. 
Sturnella magna, 226. 
Sula alba, 234. 

bassana, 234. ' 
Suctorial lice, 164. 
Sulphur, 279. 

and lime dip, 282. 
Sythliborhamphus, 224. 

antiquus, 223. 
Swan louse, 202. 

little red, 192. 
louse of (Triuoton), 213. ' 
TabanidsB, 12, 58. 
Tabanus annulatus, 66. 
atratus, 60. 
bovinus, 59, 68. 
cos talis, 65. 
lineohi, 63, 66. 
molestus, 68. 
stygius, 66. 
Talpa europea, 153, 155. 
Tamias striatus, 186. 
Tersesthes torrens, 30. 
TetraopKthalmtts ehilensi$, 243. 
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Thallasidroma wilaoni, 235. 
Therioplectes cinctns, f 9. 
ThomomyB, 239. 

talpoides, 154, 188. 
Thysannra, 13. 
Tick, Lone Star, 261. 

of cattle, 257. 

of dog, 261. 

of rabbit, 261. 

of sheep, 138. 
Ticks, 25. 136. 

prevention and remedy, 260. 

relation to Texas fever, 260. 
Tobacco, 279. ' 

decoction, 282. 

and sulphur dip, 282. 

sulphur, and lye dip, 282. 
Trichobius dugesii, 139. 
Trichodectes breviceps, 204. 

caprsB, 205, 237. 

castoris, 241. 

climax, 204, 237. 
var. major, 237. 

crassus, 237. 

duhius, 237. 

equi, 207, 238. 

geomydl3, 239. 

latns. 203, 236. 

limbatus, 206, 237. 

mephitidis. 242. 

parallelus, 240. 

parumpilosns. 208. 238. 

pilosns, 207, 208. 238. 

pinguis, 204. 

putillvs, 237. 

retosus, 237. 

scalaris, 209, 238. 

setosns, 239. 
sphsBrocephalus, 206. 237. 

subrostratus, 203, 237. 

tibialis, 240. 
Tringa maculata, 246. 
Trinoton conspuroatum, 213, 



Trionton gracile, 248. 

litnratum, 214, 248. 

Inridum, 213. 248. 

minor, 248. 

squalidum, 248. 
Trochilus colubris, 249. 
TrombididaB, 14. 
Tsetse fly 133. 
Turdus minor, 246. 
Turkey, Goniodes of, 196. 

gnat, 52. 

life history of, 52. 

louse of (Lipeurus), 201. 
Turpentine, oil of, 279. 
Tympanuchus americanus, 231. 
Typhlopsylla alpina, 155. 

americana, 154. 

assimilis, 153. 

cancasica, 155. 

dictenns, 155. 

fratema. 155. 

gracilis, 155. 

hexactenns, 155. 

octatenns, 155. 

pentactenus, 155. 

iinipectinata, 155. 
Tyrannus atra, 218. 
Uria troile califomica, 223. 
Urinator lumme, 217. 
Variable chicken louse, 202. 
Warble fly. 95. 
Warble flies, 87. 

extent and manner of injury of, 88. 
loss on hides from, 88. 
loss in milk and beef from, 89. 
occurrence in man, 91. 
remedial measures for, 93. 
Washes and dips. 282. 
Western buflalo gnat, 55. 
White-footed mouse, 184. 
Xanthocephalus xanthocephalus, 224. 
Xulia man tola, 226. 
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